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MATEMATHKA 


P. A. AJIEKCAH]PAH 


OB ONEPATOPAX, MOPO)KAEHHBIX CHCTEMAMH 
AMPOEPEHWMAJIbHBIX YPABHEHHHA THIA C. JI. COBOJIEBA 


(IT pedcmaéaexno axademuxon C. JI. Co6oneeuim 18 XI 1959) 


n. 1. M3Becruo, uro 3aqaua Kou B o6acTH HeaHayIMTHUeCKHX PyHKUUl 
JIA JIMHCHHbIX CHCTeM LudpepeHWHabHbiX ypaBHeHUli C YaCTHBIMH MpOW3BOL- 
ipiMH THNa C. B. KoBpaslescKol, BooOie ToBOpaA, He KOppeKTHa, M B paOoTe 
1. [. Tlerposcxoro (+) BpieseH MOfKsIacc TaKUX CHCTeM, Ha3BaHHbIX HM Tunep- 
OMYCCKHMH MW NapadoJIMuecKHMH, JIA KOTOpbIX 3aqa4ua Kou paBHOMepHo 
‘oppeKkTHa. Bmecte c TeM OKa3bIBaeTCH, YTO CYIIleCTByeT HEKOTOPbIM KJlacc CH- 
TeM, He ABJIAIOWNMXCA CHcTeMaMH Tuna C. B. KoBaseBcKou, JIA KOTOPbIX 3a- 
jaya Kouiw Bce Ke KOppekTHa. THNM4HaA B YNOMAHYTOM OTHOLWeHHH CHcTeMa 
udpepeHUHaJIbHbIX YpaBHeHHH BepBbIe CHcTeMaTHYeCKH U3yueHa C. JI. Co6o- 
leBbiM B 1945 r. H NOZpoGHO u3s0%*KeHa B pabore (?). 

B stow paOoTe AWA HeKOTOpOrO KJlacca TaKHX CHCTeM U3y4aeTCA 3aaya, 
<OTOpad MO MOCTaHOBKe HalOMMHaeT KJlaccHyecKHe CMeLUaHHble 3aauu, HO MO 
IeCTBY OTJIHUaeTCA OT HX, Tak Kak B Hei HavaJIbHble YCJIOBHA OTHOCATCA TOJIb- 
O K OHO rpynne PyHKUNH, a PTpanwyHbie yCOBUA K Apyrou. PaccmaTpuBarioTca 
aKKe HEKOTOPHIe CIEKTPaJIbHble CBOMCTBa OMepaTOPOB, KOTOPHle NOpoxKAalwrTcs 
TOH 3ayaueH. 

nm. 2. PaccmoTpuM cuctemy AuddepenunaJbHbX ypaBHeHHH: 


Ory, n ap 1 ov. 

= dD. 3a; ;(x)V;-+ 0; ; (x) —— aan eee ee eal 1 
atl X10) jaa i 10) Gey ( ) a Ox; (1) 
re IIpOCTpaHCTBeHHble TepeCMeHHbIe x — (x1; XC otcctamelas Xn) H3MeCHAFOTCA B HE- 


<OTOpOHH orpaHuyeHHOH oOmacTh D c jocTatouno ruayqKoli rpanuuet I’, 
ee > 0. 

IIpeymonaraetcs, uto A(x) =|/a;,;(x)||, B(x) =||z,; (x) || — BemecrBennbte 
CuMMeTpHyeckHe H riaqkue B D=D-+-L matpmup, npuyem B (x) — nouo- 
7KUTe IbHO-OllpefwemenHaa, a A(x) —opToroHadbHad B Kaxkol TOUKe 3aMKHy- 
row o6sactu D. 

Banaga (C) fina cucrempr (1) cocToHT B OTHICKaHHM TakUxX (YHKILHH 
P(t, x), Vi(t, x) (i=1,2,...,n), kKoTopple yfoBneTBopsior cucreme (1) 
A yCJIOBUAM: 


V; lr=0 = yy (x), 
V, ay. (2) 
’ ey) i yk) sat ; 
Ot i=0 oe Vi (x), oe ea aik-1 an V; (x) (i L 2, Os} n); 
Pl Oeii hd (3) 


Tak Kak BCe JabHeluiwe paccyXJeHHA HM NOCTpOeHHA TIpH pasJIMUHBIX k 
SOBEPIICHHO OMHAKOBBI, TO MO2KHO CUMTaTb, HampHMep, uTo k = 2. 
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Jlemma 1. Ecau V(t, x) u P(t, x) ydosremeopsrom cucmeme (1), me 
gynkyusn P(t, x) yOoeaemeopsem ypaeHeHnuto . 


OL (P) /dt? + M(P) = 0, (4) 


ede L = —divB(x)grad, M =— div A (x) B(x) grad. ‘2 

nu. 3. TIlyets (— aunelinoe MHorooOpasHe ocTaTOUHO TlaqKUX B D 
COMCHOK aJIbHbIX BeKTOPOB V(x), T. €. YMOBJIETBOPAIOMIMX NOCIeHeMy ypaB- 
HeHutO cuctempl (1). B muHeliHom MHorooOpasuH {2 onpesewuM CKasApHoe 
TipovsBeweHHe Mo cbopmyuie 


(vv, v) =] B(x) V™ (x)-V (x) de, (5) 


D 


rye BO* (x) = ||b;,7 (x) || — Marpaua, oOpatuaa mo oTHOuIeHHIO K B(x); TosTOMYy 
HOpMa, Nopoxaemad CKaApHbIM NpousBeseHvem (5), SKBMBAaJIeHTHa HOPMe: 
mpoctpaHctBa L(D). SamKHem sMHelHOe MHOrooOpasHe Q B CKaJIApHOM IIpo- 
ugBefeHuu (5) H Momyyaemoe TIpH 9TOM NONHOe THIbOepTOBO MpocTpaHCTBO 
o6o3sHauum H. Crpyktypa upoctpauctBa H onmcpipaetca cylefyloujel JleMMOH. 

Jlemma 2. Bexmop-qyxkyua V(x) npunadsexcum npocmparucmey H 
mozda uU moroko moeda, Koeda VEL,(D) u 


i a | 
(V, gradg)o=) SVs (x) Fede =0, (x) ED, (6) 
D al Z 


20e MD, — aunelinoe mHoeoobpasue enadkux @ D qdynkyuti, ucuesariwux Ha 
epanuye I, 

SaMKHeM JIMHeHHOe MHOrooOpasHe DM, B CKasIApHOM MpOH3BeeHHH, KOTO- 
poe 3ayaetca cbopMy oH : 
iv] 


(130) pe \ B (x) grad u + grad uv dx, (7) 
D 


uw nycth Hg —wojyueHHoe TakKMM O6pa30M TOHoe rHusbOepTOBO’ MpocTpaH- 
cTBo. IIpocrpanctso Hg Toxe MOXeT ObITb ONMCAHO JIEMMOM, KOTOpad ABJIAeTCA 
HENOCPeACTBCHHBIM CJIe{CTBHeM OHO M3 TeopeM BslOxKeHHH C. JI. CoOonesa (°). 

JlemmMa 3. ®ynKyun (x) npunadrexncum Hg mozda u moncbko moeda, 
Ko20a 9 (x) € vo (D) u o6patuaemca 6 HYyAbo Ha epanuue T 6 cmbicne meopem 
enooenutt C. JI. Co6oneea. 

Ilyctb onepatop % nelictByeT B Q no dopmyse 

WV = A(x) V + B(x) grad P (x), 
rye P(x) ecTb mp safaHHom V(x)€Q pemenue ypapHenua 
L(P) = div A(x) Vv, (8) 

KOTOpoe YOBJIETBOPAeT TpaHHYHOMY YCJIOBHIO (3). 

Takum oOpasomM, onepatop % Moxer ObiTh s3allHcaH TakxKe B Buse 
WV = A(x) V + B(x) grad SV, rae S —oneparop, Koroppili Kaxyomy V (x) €Q 


CONOCTABAACT OMHOSHAYHO pellenne P(x) KpaeBol 3ayaun (8), (3), mpHHaz- 
Jemkamee, O4eBHIHO, Dp. ; 


JIemma 4. Cywecmeyem nocmosnnaa K,>0 maxan, umo daa VEQ 
(SV, SV)a<K,(V, V). 

Teopema 1. Onepamop % seanemcn oepanuienHolm u camoconpaden- 
HolM 6 eunbdepmoeom npocmpancmee H. 

PaccmorpyM cyieqyomy1o 3anauy Koum, B Koropol tpe6yerca Halim BH 
TpaekTopuo V(t, x), yMOBeTBOpsAIONLyIo ONepaTOopHOMy ypaBHeHuIO 

aN /dt? = YV- (2) 

HM HauaJIbHbIM yCJIOBHAM (2). 
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_ Teopema 2. Pewenue onepamopxot sadauu Kowu (9), (2) cywecmeyem 

npu Abblx HALaAbHeLX OaHHolx us H, sadaemca gopmyaoti 

BOR FONSI es Poles ae ey) 
Vid = Digg ev ()+ eat V (x) 

u yOcereméopsnem Hepasencmey 


IV, <e VP Mmax {jv (x) 5 [V Co) |/ VID 

CaenctBue, Ecnu V(t, x) ectb pemenue sagayu Koum (9), (2), to 
V(t, x) uw P(t, x) =SV(t, x) o6pasyior pemenne s3ayauu (C) ua cuctempr (1), 
fipHueM rpaHWyHoe ycuioBue (3) BLINOMHAeTCA B cMbicjIe jeMMbI 3. Pemenne 
sanauH (C) @fMHCTBEHHO H 3aBHCHT HempepbIBHO OT HaYaJbHbIX JaHHbIx 
B MeTpke TIpoctpauctsa H, paBHomepHo m0 ¢ B KaxKJOM KOHCYHOM MHHTEp- 
Bavie. 

nm. 4. Ilycrb onepatop Q onpeyeneH Ha smHeiHom mHoroobpa3sun @, no 
(bopmyse Qu = —L~ ‘Mu, rye L~*—oneparop, oOpaTHbi kK 9JIMIITHUe- 
ckomy onepatopy L, cooTBeTCTByIOMM HyJIeBbIM KpaeBbIM yCJIOBHAM. 

Teopema 3. Onepamop Q seasemca CumMmempuU4ecKUM U O2paHUdeHHoLm 
Ha Dy 6 CKAAAPHOM npouseedenuu (7), noamOMY MODIKHO Cuumamb e20 oepa- 
HUMEHHOIM U CAMOCONPAIENHoIM 6 Npocmpancmee Hz. 

Sameuaune. M3 teopembl 3 cnefyer KOppeKTHOCTb MoCTaHOBKH CMe- 
WaHHOH 3afa4v, B KOTOpOH TpeOyeTca Halitu pemenue P(t, x) ypaBHenua (4), 
YMOBeTBOpAIOlee TpaHwwHoMy ycyioBuio (3) HW HavabHbIM yCJIOBHAM 
P lio = (x); OP/OL | = 4 (x). 

HiccieqoBanve NopexeHua pelleHHH Kak s3ayauM (C), Tak M TOJbKO 4TO: 
ccpOpMyJIMpOBaHHOH CMeIUaHHOH 3aayM pH Coupumx ¢t MOXKHO CBeCTH K M3y- 
YeHHIO CICKTPaJIbHbIX CBOHCTB OnepaToposB Y% u Q CcooTBeTCTBeEHHO. 

B cJieqyIOuleM MyHKTe paCCMOTpeHbl HEKOTOPbIe CMeKTpaJIbHble CBOHCTBa 
onepatopa %, oOuMe Id Bcero Kslacca PpaCcCMaTPpHBaeMbIX CHCTeM. 

m. 5. Tlycrb N(A)—copoxynHoctb ToyeK o6macTH D, B KOTOpbIX 
det || az, ; (x) — 6, ;|] = 0. OuepunHo, N(k)—3aMKHYyTOe MNOJMHO2KeCTBO 
o6mactH D, KoTOpoe MOxeT, B 3aBHCHMOCTH OT MaTpHubl A(x) H 3HayeHHsI 
TlapaMetpa A, KaK ObITb IIYCTbIM, Tak HM CoBlafaTb c D. [Ipennonoxum, Wc 
MpoctoTbl, 4YTO paHr MatTpuubr A(x)—AE sBewy Gonbuie n—2 pH Bcex 
3HayeHHax A. Matpuuy A(x) MoxKHO paccMaTpMBaTb Kak OlepaTop, KOTOpHIIi 
Kaxyomy V(x) é€L,(D) conoctapisaet Bextop A (x) VELg. 

JlemMa 5. Snauenue napamempa h=), Aeaaemca coOcmeenHbim 3Ha4e- 
HuemM Onepamopa-mampuyot A(x), paccmampueaemozo 6o ecem L,(D), mozda 
u moAoko moeda, Kozda mes N (h,) > 0. 

Tloctpoum sektop-cbyHkuuio §=v (x) cmenqyrioumluM oO6pa3s0M: B kako 
touke xEN(d,) A(x) VO (x) = A,V (x) Hw B 9THx TouKax Vv) (x) HMeeT 
JWIMHY e€uHuta, a Bcwosy BHe N (A,) nonoxHM Vv (x) paBHbimM HyJto. IIpen- 
TlOOXKHM, YTO N(A,) pefcraBseT coOol cyMMy He Ooslee yeM Cu¥eTHOrO 


YHCJIa 34MKHYTHIX TosoOmactet DY C KYCOUHO-rlaqKHMH rpaHvyamMi he 
(i=1,2,...). Cocrapum cbyuxuuio V (x) = a(x) v, rae a(x) — Hexkoro- 
pad cKaJispHad PyHKUMA. 

Jlemma 6. Bexmop V“ (x) sennemca coOcMéEHHOLM BEKMO POM ONepamopa- 
mampuyot A(x), paccmampueaemozo 6 npocmpancmee H, moeda u moaoKo 
moeda, Kozda a(x)=£0, yOoeremeopaem exympu Kascdot us obaacmeii 
D® (i =1, 2, ...) ypaenenuto 

n 


0a : 
S uy (x) oar div v© (x)-« = 0 (10) 
k=1 “ke 
: 0 

u oOpaujaemcA 6 HYAD HA mex 4“aCMAX epanuy TO, Komopele npunadaze- 
acam D. ; 

Teopema 4. Snauenue napamempa =), AeAnemca coOcméenHolM BHa- 
weHuem onepamopa-mampuyot A(x), paccmampueaemoezo 6 npocmpaxcmee H, 
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moz0a Uu moAbKO mozda, KO2Oa AUMUL moKa eeKmopHoeo noasn Vv) (x), UCcxO- 


Asuuue us vacmeii epanuy VS (i =1, 2,...), npunadasenayux obracmu D, 
ocmasasiom HenoKpelmoti noOmHooKecméo NoOACIWCUMEAbHOLL Mepbl xOMA Ool 
oOnoli us o6aacmet D. 

3ameuauue. B ycnosnax Teopembl 4 cooTBeTcTByIOMlee hy COOCTBEHHO 
HOAMpoctpaHcTBo GecKOHeYHOMepHO. ; 

Ilyctb hy (R= 1, 2,...) —Bce Te 3HaYeHHA TapameTpa 4, Mp KOTOPbIX 
Mbl HAXOJUMCH B YCJIOBHAX Teopembl 4, HM TyCcTb BeKTopHbEIe moa Vv) (x) 
MOCTpOeHbI Jin MHOoxKecTB N (dy) COBeplieHHO TaK Ke, Kak BbIIlIe ObIIO 
mocTpoeHo moe v'°) (x) u1d MHoxecTBa N (Ao). Hlycrp 04 — muHenHoe MHOroO- 
o6pa3ve Bextopos V(x), TpewcTaBuMBIX B BHye KOHeYHOH cyMMbI V (x) = 
=D} ae (x) v(x), Tre a, (x) yOBNeTBOpAIOT BHYTpH Kax Jol us ObsacTelt 

(k) 

DS” (i =1,2,...) ypapnenmo (10) c sameHot v (x) Ha v™ (x) uw oOpauta- 
rOTCA B HYJIb Ha WacTAX re. Upuvagsexkanax o6mactH D. OuesuzHo,Q,4 C H. 

Jlemma 7. J[unetinoe mnoe2o06 pasue Q.4 UN6APUAHMHNO OMHOCUMEAOHO oONne- 
pamopa Y%, u xa Hem onepamop YX-coenadaem c onepamopom-mampuyeti A (x). 

Iyctpb H =H, @®Ho, rae H4— 3ampikaHue Q4 B MetpuKe H. 

JIemma 8. J[za mozeo umobol h =), Ootno COOCMbEHHOLM BHAYeHUeM ONne- 
pamopa %, paccmampueaemozeo @ nodnpocmpancmee Hg, Heobxodumo u Oocma- 
mouHo, umobel ypaeHenue div(A+,E)Bgradu=0 o62adano nempueuaro- 
Holm pelulenuem, ucuesarwium Ha epanuye T o6aacmu D. 

Teopema 5. Co6cmeennole 3nauenua onepamopa %, paccmampueaemozo 
6 nodnpocmpancmee He, coenadatom Cc COOCMB6EHHOLMU 3HALEHUAMU ONepamopa Q 
6 npocmpancmee Hp. 

Oxa3plBaeTca, TO CIpaBeMBOo yTBepKMeHHe, KOTOPOe CyMeCTBeHHO 
jlonomHAeT aTy Teopemy. I[lycTp Vv” © Hg — nocmeqopaTebHOCTh TlaqKUX H 
HOPMHPOBaHHBIX BeKTOpoB Takux, uTo lim|¢#V’ —2,V|=0, uw nyctb 

noo 


P(x) = SV™ (x); torga lim|QP,— Palla =0, Mexay Tem Kak ||P, |p He 


nN—->0Co 


cTpeMuTca K Hywio. OOpatHo, nyctb lim|QP,— Pale =0, || Palle =1; 


Torga LOKasbiBaeTca, TO, ONpekeuB TocwesoBaTeMbHOCTh BeKTopoB V\”) (x) 
ro bopmyste V™ (x) = (A + dE) B (x) grad Pn —B (x) grad (QPn — hy Pn), Oy eM 
umetb lim Vv —i,V]|=0, 7. e. uMeer mecTo crenyiomas Teopema: 

1o.e) 


no 
Teopema 5 bis. Touku cnekmpa onepamopa Y%, paccmampueaemozo 


6 nodnpocmpaxcmee Hg, coenadarom Cc moukKamu cnekmpa onepamopa Q 6 npo- 
empancmee Hg. 


Takum o6pa30m, mpoctpauctso H mpefzctaBuMo B BHJe OpToroHabHol 
CYMMBI HHBapHaHTHBIX OTHOCHTeJIbHO OCHOBHOrO ONepaTopa Y% noANpoctpaHctTB 
H, u Hg. B nogmpoctpauctse H, onepatop % copnamaerT c omepaTopom- 
MaTpHueH A(x) H MOXeT ObITb, B OCHOBHOM, H3yueH MyTeM paccmMoTpeHuA 
HEKOTOPOH CHCTeMbI OObIKHOBCHHDIX TuPepeniMabHBIX ypaBHeHHii. 

HiccnefoBanue CIeKTpaJIbHbIX CBOHCTB oOnepatopa % B TosMpocTpaHcTBe 
Hg lO CyMleCTBy PaBHOCHJIbHO H3yYeHHIO OHOPOHOM KpaeBoll samauH Wa 
OOWMX ANpiepexuMabHbIX OMepaTOpoB BTOporo TopAAKa c, BooOMIe roBops, 
MHePMHUTHOH KBapaTHuHOH dopMol. 


QTa 3aMeTKa IpecTaBsaseT coOOH, B HEKOTOPOM CMBICJIe, pasBHTHe paGoT 
(°, *®), KoTopoe noTpebopaso HOBOH MeTOJUKH. 

BhRIUHCIHTeIbHBI MeHTp Tlocrynuso 

Axkayemun HaykK ApmCCP IW OSI SBS 

WMTHPOBAHHASA JIMTEPATYPA 
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MATEMATHKA 


K. M. BEJIOB 


HEKOTOPbIE 3AMEUAHHSA O HEH3PHBAEMOCTH MOBEPXHOCTEHM 
NOJIOSKATEJIBHOH KPHBH3HbI C KPAEM 


(IT pedcmaerexo axcdemuxom II. C. Aaekcandposeim 27 XI 1959) 


Ilycrb JaHa NOBepXHOCTh NONO*KUTeELHOH rayccoBoli KpuBu3sHE! K c Kpaem. 
[Ipemmonarax, 4TO OHA OTHECeHa K H30MeTPUYeCKOH cHcTemMe KOOp/MHAT, 
8 KOTOPOH JIMHeEHHbIN 3IeMeHT TpejcTaBAeTCH B BUTE 


ds = A (x, y) (dx? + dy?), 
3allHIueM ypaBueHHa LT aycca — Iletepcona — Koyaunu caexytoulum o6pa3om: 


JAw | aVK +/oP- 
dz dz 


20 (1) 


Sie wz) = 1/5 (b3 bj) Sh ibe b; — cMelllaHHble KOMNOHeHTHI TeH30pa II KBap- 
paTHyHoH (bopMpl; z= x + iy. UpexznonoxuM, uTO paduyc-BekTop NoBepXHOCTH 
r(x, y)EDs, p(T), p> 2 (), rae [ —oOnacth onpeyeneHHa MeTpHKH NOBepx- 
HocTH. J[uddepenuupoBanne B (1) NoHHMaeTca B OCOOMIeEHHOM 10 Co6oneBy 
ompICIe. HactTositai 3amMeTKa mocBallleHa U3yueHMio TOBeweHNA (yHKUHH 
yw (zZ) — pelieHua ypaBHenua (1) pu HeMpepbIBHBIX H3rHOaHHAX NOBePXHOCTH. 
Tak Kak 3Ta (pyHKIMA BMecTe C MeTPHKOM OlpesesneT BH NOBepXHOCTH, TO 
MHCTBEHHOCTb pelleHHaA ypaBHeHua (1) npu 3aqanHow dyHkunu A (z) u mpH 
reX HJIM HHBbIX YCJIOBHAX OTHOCHTeJIbHO peleHHA O3HayaeT OHO3HAUHYIO 
> TOUHOCTHIO MO TPHBHaJIbHbIX MpeoOpasoBaHHH OlpeeJeHHOCTh NOBepXHOCTH 
METPHKOH H STHMH YCJIOBHAMH. 

Ilycrb moBpepxHoctb (A, w,) nogzBeprHyTa UsrMOaHuio HM rpeoOpasoBana 
rakMM oOOpa30M B NopepxuocTb (A, w2). CocTaBulaa ypaBHeHve, kOTOpomMy 
VMOBJIETBOPAeT PaSHOCTb pelleHHH ypaBHeHHa (1) w' = w,— ®,, MbI BULMM, 
dTO OHO ABJIA€TCA PaBHOMePHO 9JJIJIMNTHYCCKHM OLHOPOXHbIM ypaBHeHHeM BuJa 


* Ranye ; 0w* *% ¢ 
+1 2) Fe + (2) G+ aw" =0, (2) 


rye vy H fy—nsmepumpie B LT dyukumn;, acl, (l), p> 2, econ pyHkunn 
W, UW W, MpuuHagnexat D,, p(l), p> 2; ler! + [es|<Ho <1, wy) — anc. 
CnreqopatenbHo, wa w*(z) HMeeT MeCTO TIpescTaBsleHHe Bua 


w (2) = O CQ) er, 


rye D — ananuTuyeckaa B oOnactu C(C) dyaKmus; €(z) — HeKOTOpBIH romeo- 
MOp(pH3M MlocKocTA Zz Ha MJlocKocTb 6; $(z)—orpaHMueHHas NO Mopysi0 
pyHKUHA. 

Orcrola culeqyer 

Jlemma 1. Ecau pewenue ypaenenun (2) oOpaiaemca 6 KYA 6 mouUKAaXx 


4eKomopozo MHOWeCMEeA, UMEHLYceD NpedeAoHy1o mouKky eHympu I, mo w" (z) = 0 
COO Y. 
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4 
v) i 
[Ipeznonoxum, uto I npwHalexuT kuaccy Ga, yng C), 0 2 ae 

v; > 0. Tora umeeT MecTO 
Jlemma 2. Ecau w* =O na Hekomopom mHodcecmée KOHMYPHblx moveK 
NOAOHCUMENHOLL AUHeiHOLL mepbl, mo w =O ecHody. 


Ilyetb 6 —HOpMasibHad KPHBH3HA MOBepXHOCTH B HeEKOTOPOM HalipaBuJie- 
b—b 7c) 
dy S 
—,— sine 

2 
poBOl paSHOCTblO B JaHHOM HanpaBsenun, aK’=bb,-K puBUus- 
HOHB .aHHOM HampaBuseHuu. Ecau HW —cpequaa KpuBu3Ha MOBepXHOCTH, 


to E’=V H?—K’. Siinepopa pasHocTb M KpHBH3Ha B HanpaBJeHHH JMHHH 
KPHBU3HbI COBMaaloT C OOBIYHBIMH SJIepOBOH pa3HOCTbIO MH TayccOBOM KpH- 
pu3Hol. Jlerko TonyyuTb dbopmysy (?) 


Aw =E' =iV K’— Kk, (3) 


rie A — koapPuUHeHT, 3aBHCALIMH OT HallpaBJenua. 

PaccMoTpHM [Be H3OMeTpHYHbIe MOBepXHOCTH MNOJOKUTeAbHOH rayccoBon 
KpuBusHp Fy u Fy. IlycTb Ha STHX NOBEPXHOCTAX B COOTBETCTBYIONIMX TOUKAX 
WB AByX (HKCHPOBaHHbIX COOTBETCTBYIONU[MX HallpaBJICHHAX PaBHbI IHJIEPOBbI 
pa3HocTH H KpHBu3HbI. M3 copmyapi (3) culeqyeT Tora W; = Wy B COOTBET- 
cTByrolux Toukax. M43 nemm | uw 2 nomyyaem culefqyroulMe lpeliowKenus: 

Teopema 1. Ecau mnoorecmea coomeemcmeytouux mouweK noeepxnocmett 
F, u Fo, 6 KOmopolx Ey = EF, u Ki= ce umerom npederabHole mouku Ha 
smux nosepxnocmax, mo Fy u F, KoHepyeHmnel UAU CuMMempUuHol. 

Theopema 2. £cau By = E, u K,= Ks Ha mnoocecmeax noros#cumero- 
Holl Mepbl CooMBemcmeyrolUX moueK KpPAaA uU3s0MeMpUdHoLX nobBepxHocmet Fy 
u F., mo noeepxnocmu F, u Fs KonepyenHmHol UAU CuUMmMempuU4Hol. 

V3 9TuX TeOopeM, B YaCTHOCTH, culelyeT aHaslor Teopembl Bekya, 20Ka3aHHOU 
JIA O€CKOHEYHO MAJILIX H3rHOaHHH: ECM 3aKPENHTb CKOJIb YFOAHO MaJlyio Ayry 
Ha MOBepXHOCTH MOJIOXKUTeMbHOH KPUBH3HbI, MOBEPXHOCTb He OyeT MOMyCKaTb 
HEMPePbIBHBIX H3rHOaHH. (OTa Ayra MOKeT coBNalaTb C YacTbiO Kpad MOBepx- 
HOCTH, @ MOXKET JleKaTb H Ha CaMOH NOBepxXHocTH.) B camom JleJle, B STOM CJIy- 
yae BOJIb Ayru paBHbl K, u K. — NpocTpaHcTBeHHble KPHBM3HbI Ayr Ha Fy 
u Fy UW Kpy4eHHaA x1 H x. CneqoBaTesIbHO, BLOb Ryru 6; = be. Orca cule- 
myet £;’= E,’ u Ki’=K,’ B HallpaBleHuu jyru. 

SaMeTHM elle, ITO MOBEPXHOCTb C 3aKpelJICHHbIM Kpaem Heu3srudaema. [lou- 
HOCTbIO 3aKPeNHTb Kpall O3HAYaeT OMHOBPeMeEHHO (PUKCHPOBAaTb Ha Kpalo (pyHk- 
uuu E’ nu K’ B HalpaBsenuu Kpas. 3 paboter (*) cmeqyeT, 4TO AA MOCTU*Ke- 
HHA TOPO Ke pesyJbTATa MOcTaTOUHO (PUKCHPOBaTb Ha Kpalo OLHY U3 STHX *PyHK- 
mH. M3 teopem | nu 2 cneqyeT, uTO AIA MOCTHXKEHUA TOM %we We DOCTAaTOUHO 
(pbukcupoBaTb E’ u K’ Ha CKOJIb YrowHO Maso jyre Kpas. Kpome Toro, orTcro- 
la Ke cyleqyeT, YTO Teopemp! paOorl (7) BepHbI HM Torya, Korma ycuoBusA, cury- 
PUpytolllve B HUX, 3alaHbl He Ha KpalO, a Ha MPOM3BOJIbHOM 3aMKHYTOH 2%oOpsa- 
HOBOH_KpHBOH U3 KulaccaC*,,y,...v,, JeKalleli Ha camo noBepxHoctu. B 9ToM 
calyy¥ae TaKOe YCJIOBHE MOKHO PaCCMaTPHBAaTb KaK KpaeBoe yCJIOBHe WIA “acTH 
HOBePpXHOCTH, JlexkallleH BHYTPpH 9TOKM KpHBOH. M3 ofHO3HayHO onpelemeHHo- 
CTH STO YaCTH CueyeT 3aTeEM OJHOSHAUHAA ONpeeJeHHOCTh BCeli MOBePXHOCTH. 

Teopema 3. [Tycmb Oana noeepxnocme Fy, codepxcaan mHOoKeCMEC 
omOunudecKkux moueK, umeroUee NpedeAbHyt0 mouKY eHYympu nosepxHocmu. Ecau 
coomeemcmeyroujue no usoMemMpuu mouKU noBepxHocmu F, Aeastiomca OmOuAUHe:- 
cKkumMu, mo Fy u F2 KoHepyenmHol UAU CUMMempuU4Hol. 

Teopema 4. IJTycmb Ha Kpatw noeepxnocmu Fy, aexcum mnoocecmeo omOu: 
AUMECKUX MOUEK NONOMUMeALHOU AUHeHOU mepol. Ecau coomeemcmeyrouue mou: 
Ku uUsOMemMpuLHOU nosepxHocmu F. Aeastomca OMOUAUHeECKUMU, MO noBepxHOcmL 
KOHepYeHMHol UAU CUMMEMpPU4HEl. 

TO OsHauaeT, HaNpuMep, UTO pH usrMOaHHH CKOMb yroHO MaJoro yuacT- 
Ka KyCKa ciepwueckoH nopepXHocTH u3rM6aHHe pacnpocTpaHAeTca Ha BCK 
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Huu, Db; —B Nepnen,uKyapHoM HampaBenuu. Hasopem E’ = 


4 


OBEPXHOCTb, H SMNepoBa pasHocth VY H? — K cranoputca Besse OTAMUHO oT 
1yJIA, 3a HCKJNOYCHHEM Pa3Be JIMIIb MHOMKECTBa TOUeK MOBEPXHOCTH, He HMeIO- 
WerO Ha Heli IpefebHbIX TOUeK, HOO MHOXKeCTBAa PpaHNYHbIX TOUeK HYVIeBO!I 
{epbl. 

Teopemy 4 MoxHO paccMaTpuBaTb Kak ycnsieHnue Teopempl 5 (2), rae yTBep- 
KaeTCA OHOSHAYHAA OlpefeJIeHHOCTb MOBeEPXHOCTH MOMOMKUTeMbHON KPHBU3- 
ibl, Kpal KOTOPOH cocTOHT u3 OMOMMUeCKHX TOUeK. 

B 3akJ0ueHHe NOb3y1OCb Cly4aeM BbIPasHTb OmarojapHocTb VW. H. Bexya 
iH. B. Edbumopy 3a Buumanue K Moeli paOote nu Mosle3sHble COBETEI. 


MatemMatTuuecKHH HHCTHTYT Tlocrynuso 
um. B. A. Creknosa | 13 XI 1959 
Akanemuu HaykK CCCP 


UWHMTHPOBAHHAS JIMNTEPATYPA 


1W. H. Bex ya, QO6o6mennbie ananutuueckue bynkunun, 1959. 2 K. M. Besos, 
JAH, 127, Ne 2, 239 (1959). : 


Jlokrxanp Ankagemun nayrk CCCP 
1960. Tom 131, Ni 3 


MATE MATHKA 


10. M. BEPESAHCKHH 


HEKOTOPbIE NIPHMEPbI «HEKJIACCHYUECKHX» 
KPAEBbIX 3AQA4U JIS YPABHEHMH B YACTHBIX MPOK3BOAHbIX. 


(ITpedcmasaexo axademuxom C. JI. Co6oneevim 27 XI 1959) 


B 3aMerKe IIpuBOAATCA AOKa3aTeMbCTBa 9HepreTHUeCKUX HepaBeHCTB H TEM 
CaMbIM YCTaHaBJIMBaeTCH CYIeCTBOBaHHe CwjlaObIX pelleHHH KpaeBblx 3ayay 
WIA HEKOTOPbIX KJaccOB ypaBHeHHH B YaCTHbIX IIPOH3BOQHbIX, MaJio H3y4eH-| 
HbIX C 3TOH TOUKH 3peHuA. Meroquka MOyYeHHA HepaBeHCTB ABJIAeTCA pa3s-' 
BUTHeEM IIpHema, MpuMeHeHHOroO B (+) (mpHMep 4). 

1°. PaccmoTpuM B orpaHHueHHow oOOsacTH G ~~ n-MepHOoro mpocTpaHcTBa 
E, wMuHeiHoe AuppepenWuaibHoe BbIpamwkenHne L /f-ro NOpAAKa C KOMIMVJIEKCHO- 
3HaUHbIMH JOCTaTOUHO rulaqkKuMu Koapdpuunentamu; L*'— copMambuo conmps- 
*KeHHOe BbiparxkeHue, I’—rpannua G. Kak nu B (4), BBeqeM rpaHvuHple 
YCJIOBHA: NOX PyHKUMAMH, YAOBJETBOPAIOMIHMH OLIpedeJIeHHbIM TpaHHUHbIM yc- 
JOBHAM (rp), SyeM MOHMMaTb MOAMpocTpaHcTBo coboJleBcKoro TIpocTpakcTBa 

) 


W%, colep»xKamee W— sampikaHuve B MeTpHke (pHHUTHBIX (T. e. AaHHYHpyi0- 
IMMXCH BMoOOcKe BOH3H T) dbyHKuM us W3. Ito no_npoctTpaHcTBO MbI OGO3Ha- 
uum W3(rp). Tlognpoctpaucrso W3 (rp)*, oTBeyatollee CONps2KeHHbIM PpaHHuHBIM 
YCJIOBHAM, BBeJeCM KaK COBOKYNHOCTh dyHKuwi v us Wy TaKux, 4TO 
(£ [ul], v)o =(u, L*lv])) ana mobo u€ Ws (rp) ((f, g)) —CKamapHoe nponsse- 
jeune B Ly). OT rpaHwuHbIx ycoBHl (rp) TpeOyeTca, uroOpr (rp)** = (rp). 

BsefemM OTpHilatembHyio HOpMmy (cm. (**)). MMeHHo, mpeqnomo%*xuM, 4YTO. 
HekoTopoe muloTHoe B Ly, mHHelHOe MHOxKecTBO H* O6pa3yeT OTHOCHTeIbHO 
HOBOrO CKaJIAPHOFO MpoHsBeseHHA (WU, V), THIbOepTOBO NpocTpakcTBo, MmpH 
3TOM |u|, <||w|,. Herpyauo moka3aTb, 4YTO BCAKHH JMHeHHbIN HelpepbiBHblit 
(byHkuwoHat J(u) B H* MoxHO peamM30BaTb B Bue /(u) = (a, u),, roe 
%—9JIeMeHT HeKOTOporO ruabOepToBa mpocrpanctBa fH” — mpocrpancrsa 
C OTpHUaTesbHOH HOpMoH. Sicuo, uto Af cocTouT u3 ONpeweweHHOrO TuIIa 
OOoOMeHHEIX (byHKun H” OL,. Mp Oyyem B anbHelitiem paccMaTpuBaTb 
TOMbKO TaKHe MOMOKUTeMbHbIe HOpME: |\u|,, oa KoTOpx H*D W%5. 

2°. Ilyeth H* uw H* *— Ba mpoctpauctcBa ¢ NONO*KUTebHBIMA HOPMaMH. 
IIpH tomomH Teopembl Xana — Bavaxa JerkO NOKa3blBaeTCA, UTO BLINOMHEHHE 
HepaBeHCTBa 


|Z" [lfo Sclol.,. (> 0, 0€Ws(rp)’) (1) 
BuleyeT paspeluMMOcTh KpaeBol saqaun Llu] =feH , uE(rp) B cAa6om 


CMbICJI€, T. €. BJleYeT CyIleCTBOBaHHe TakKOH uELs, uTo (u, £* [v])) = (f, Vg 


ana peex v€Wo(rp)*. Mbt 6ytem Ha3blBaTb rpaHwunble ycuio Bua (rp) KOp- 


peKTHbIMa (cp. (°), ruil. 7), eC Hapafy c HepapencTBom (1) BpImonusetcs 
HepaBeHCTBO 


[Zullo Scllul, («Ee We (rp)). (2) 
EcIM OKaKeTCH, 4TO caGoe pellieHve BxoquT B W5, TO OHO BXOAUT H FE 


Ws(rp), f@L. u £[u] =f. Hepasencrso (2) noxasprpaer, yTo paccMaTpuBae- 
478 


Mav 3aflaua HMeeT CA MHCTBCHHOE PellleHHe, HeIIpepbIBHO 3aBHcALee OT MpaBoii 
qacTH, T. €. UTO OHA KOppeKTHa. B oOmem culyyae KOPpeKTHOCTh KpaeBbIXx 
YCOBMH O3HAdaeT JIMIb CYMeCTBOBaHHe CaGoro pelleHHA W eMHCTBeHHOCTH. 
M HeIIpPepbiIBHYy!0 3aBMCUMOCTH OT f rlayKoro pemmenua. Ha Bonpocax rmayqKoctu 
caObIX PelleHHii MBI 3)eCb OCTaHaBsIMBaTBCA He OyAeM. 

3°. IlomyyeHue nepaBencts (1)—(2) mpocro B cayyae jetpHHUTHOCTH 
NOJMIHHeHHOH (bopMbI, oTBeyaromleli L. HurKe MbI HaMeTHM OJMH TyTb UX 
as 6e3 STOO MONyNeHHA, KOTOPHIi B pAye cayyaew UPUBOAUT K IleJH. 

yCTb 


Bini pat a,D°u 
: lai<r 


{ a Se a 0 
eaga SDM ps ei Nes eet), a 


7 a = a +... 4+ dn \(3) 
J / 


BbIparxkeHe C TOcTOAHHBIMH Koopduunentamu, ¥L (6) = Sas" (= G"... 7"). 


fn 


B B 
Monoxum £ (2) = D°£ (2) u uepes 2 [u] odosnauuM COOTBETCTBYHOILee 
AupdepenuvasbHoe BEipaxkeHve. XépMaHep noKa3am (°), uTo Ha CbHHUTHBIX 
B G (byHKIMAX CIpaBeqHBO HepaBeHCTBO 


|Z (al Sc S (wh (4) 


fui m060ro qudepenmuposanua D°. Tipunumaa >)| 2 [ul 2 B Kavectse 


|u|, mbt nowyyum us (4) HepapenctBo TuMNAa (2). 
Tlokaxkem Tenlepb, Kak NlOsy¥aTb HepaBeHcTBa Tura (4) Aaa Gomee urmpo- 
KMX, YeM (PHHUTHBIe, KlaccoB (pyHKuHi. [Ipexje Bcero 3ameTuM, uTo (4) 


0 
Ha W 5 MOXKHO MpocTO NoMyYNTb He IPH MOMOLIM MpeoOpasoBanua Mypre, 
KaK 93TO CylemaHo B (°), a OObIMHBIM HATerpHpOBaHHeM m0 vacTam (mpu r< 2 
3TO 3aMeyeHO aBTOpOM, B OOuIeM csrygae —JI. I]. Huxuuxom). Jloxasatemp- 


k k 
CTBO CBOAHTCA K TOMY, STO MHTerpad \ xe £ [ul A Tul dx, rye Ws  MocTpoeHo 
d 


G 
mo O/O&, WYTeM MWHTerpupoBaHHA To YacTAM MpeoOpasyercA B HWHTerpan 


\ xe? ano fl dx. B mosyueHHOM TOXecTBe OOA3aTeIbHO MOABIAeTCHA 

G 

qJleH \ gi) [u] |? dx, KOTOpbIM, eCIH MpHMeHUHTb HHAYKUWO 10 MOpAAKy Bbipa- 
G 

wennad L£, HU JlaeT BO3MOXKHOCTH NOJyYNTh oneHKy (4) c ge — ¢, a snqaunr 


(3) 
uc m00pnm £*’. 

Ilyctb Temepb uw He (puHuTHa. [Ipopeyem ymomManyToe mpeoOpasosanue, 
jlonucpiBanx Bcloxy uHTerpanpt no LT. Jina toro yroOpl mosyuTb (4), Oyyzem 
HakslabIBaTb TaKHe PpaHHYHbIe YCOBHA Ha WU, YTOOB! BCe STM MHTerpasbl 
aHHYIMpOBasIMCb WIM CTaIM WepMHHTHbIMM TpeOyemoro 3HaKka. B pesyJIbTate 
NOJYYHM WCKOMble TpaHHYHble yCJIOBMA, 3aBucsllMe Kak oT L, Tak u or I’. 
OrmeTuM, 4YTO TOMOOHaA Mpoesypa COLIYHO IPHBOAMT K *KeCTKYM YCJIOBHAM 
Ha w|,, ee WIA Kaxkoro OTMeMbHOrO Kwlacca ypaBHeHH CuleqyeT MOJepHu- 
3upoBaTb. Kak OyfeT BHAHO M3 JlaJbHelillero, €€ MO2KHO IIPHMeCHATH UH K He- 
KOTOPbIM YpaBHeHHAM C TepeMeHHbIMM KoOSPpPHUNeHTaMH. 

Tlocme 3THX OOMINX 3aMeuaHHH NepeliemM K paCCMOTPeHHIO KOHKPeTHBIX 
KJlaccoB ypaBHenui. Mbt orpanuyaMca calyqaem fr<2 uM TpeMA THMaMu 
ypaBHeHHi. 

4°, Tlyctp £ — chopMasIbHO CaMOCOTIPA7KeHHOE BbIpaxKeHue Bua (oO) = 2. 
IpeqnonoxuM, 4To B MaTpHue | aj | KoadulveHToB, CTOAIMX Ip DjDeu 
BL, Q4-0 vu aj—=a, =0 opm j=l. Mycts G — uumugp c o6pasyiomel, 
MapasenbHOH Ox,, U OCHOBAHHAMH eo euta x, = 0) a Teenie, ae Sab) 
I's — ero 60kopaa mopepxHocTb. IIpHmMeHad ONMCaHHy!O B ITYHKTe 3° mIpo- 
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* 


is dv 
uezypy, NONYYHM WIA rpaHMYABIX ycuOBM Y|reyr, =9, iP, = 0a. eal 0 


HepaBeHcTBo (1) c 


lot.. =\(or+| se] ax. (5) 
G . 


[lepexofa K COMps2KeHHBIM rpaHHUHBIM YCJIOBHAM, MOJyYHM TeopeMmy: . 

Teopema 1. [ycmo na TY nem kyckoe xapakmepucmuK paccmampuede- 
mozo Oudqepenyuancnoeo ebipaxenun L£. Tparuunan s3adaua £ [ul = fics 
Ulrgyr,= 9, Ulr, CHAMO UMeem Caaboe pewleHue npu mobo fH’ ede, 
H’” nocmpoeno no noaoxcumenoxott Hopme (5). 

5°. PaccMoTpHM ypaBHeHve cCMelllaHHoro Tuna, OOoOmlalomlee ypaBHeHHe 


2 2 
Uannpiruna. Vmenno, nyctb £[u] = > D; (ajz(x) Deut) + Dd a; (x) Diu 4a 
ji, k=1 fot 


+ a(x)u 3afaHo B AByMepHoH oOOsacTH G, OrpaHHYeHHOH KYCO4HO-PlaKOH 
KpuBou; G nepecekaeT cb Oxy. Ipeqnos02KuM,4YTO KosppuywentThl L MOCTATOYHO | 


rlaqKH  TaKOBBI, 4YTO B OOsacTH Gy= G(\{%,>0} Daj (x) Eke Se |b? 
(¢>0) mu a(x) focTaTouHO oTpHuaTembHO, a B OOMacTH Gp = GI) {x%.< 0} 
OHH HenpeppiBHO NepexofaT B KoopduuuenTE! BbIpaxenun k(x) Dj + D5. 
Syecb k(x.) HempepbiBHa B[—A,0] hn HempepbiBHO Auddepenunpyema B- 
[—h, 0), npusem R(x.) <0, R’(x,2) >0 B [—A, 0), a (x2) / R(x.) = 
Xo >! 
u (k/k’)’ cymmMupyema B [—A, 0] (A o6osHayaeT CTOMb OoNbIOe YHCIO, 4TO G 
Je@KUT B MOMyNWOcKocTu Xx, >> —h). Kpome Toro, mpesnonox*xuM, YTO BbIMOS- 
uaetca ycnopue OD. MW. Ppankas: 2 (k/k’)’+ 1 >5 > 0 (x, €[—A, 0]). OOnacTe G 
IpH X2,>>0 orpaHHyena mpou3sBoubHOH KpuBol T,, KoTopax B TouKax A, 
u Ay noAxoguT kK ocw Ox,. IIpu x.< 0 rpaHuna cocTouT u3 ABYyX AYP Ya 
Mn, BbIXOMAUIMX M3 Ay M Ay COOTBETCTBeEHHO HM HMeIOULMX ypaBHesusi 
MgSO (¥1), Xe ite (Xa) PHRONRS OS a rk) er Oe 
yra 3aMbplKatoTtca AByMaA KycKamu I’, u I’, xapakTepucTuk. ITH Ayru MOryT 
CBOAMTbCH K TOUKAM, TOrla MbI NOJYYHM OObINHYIO OOsAaCTb AAA ypaBHeHHA 
Tuna Tpukomv. Pa3papad WpveM MyHKTa 3°, MOXKHO fOKa3aTb Teopemy: 
Teopema 2. IJIycme £ u G yxas3axHo2o muna. Tpanuunele ycaosun 
UlPeUPaUYaU%n = 9% Ur, CHAMO KOPpeKMHol, Npuiem 6 KaYeCmBe NOACHMUMEAD- 


HOW HOPMoL 6 HeEpasencmee (1) Oepem Hopmy 


(ae ete \loPax + \ x Qjp (x) DevDjv dx + \ \V =k Dio Dasitde 


G Gy j, R=1 Gp 


a 6 Hepasencmee (2) maKyto me HOPMY, MOAGKO 6 nocAeOHEM UNMeEeparne 
3HaK + 3aMeHeH Ha —. Kpaeean sadaua L[ujJ=f c yKa3aHHolm 2pa- 
HUMHOLM YCAOBUeEM Umeemn CAaOoe pewleHue Onan stoboli fH”. 

SaMeTHM, 4YTO KaK Z%, Tak H G MOryT OBITb B3ATbI HECKOJbKO Gosee 
odusero Bua. M3noxeHHble B 3STOM NYHKTe c:baKTEI TeCHO CBA3aHI C pabo- 
tamyv (*) u (8), § 18. 

6°. Jina w310%KeHHA JaubHeliMero mpuMepa Hoe3HO 3aMeTHTb, YTO MeTO- 
WWKa MlOJlyueHHA HepaBeHCTB TuMa (2) oGoOmjaeTcH Ha HeKOTOpble ypaBHeHuA 
OTHOCHTEJIbHO BeKTOP-PyHKNMH U(x) CO SHAYeHHAMH B rHLOepTOBOM Mmpo- 
cTpaHcTBe. Tak, nyctb H —rusbOeptogo MpocTpaHcTBO CO CKasIApHBIM mpo- 
usBefeHHem (f, g); yepes § 0603HayHM rusbOepTOBO MpocTpaHcTBO BeKTOp- 

T 


cbyHkunn u(t) (¢€[0, T]) co sHavenuamu Bp H, (u, v), =a (u (t),v (t)) dt — 
0 


cKaviapHoe Mpouspefenne B §. Ha u (ft) onpexenum suddbepenunanbuoe 
180 


: 


pbipaxeHve L[u] = du/dt — A(t) u, rae npousBosHaA NOHMMaeTCA B CHJbHOM 
Mpicne, a A(t) — auHelinptit onepatop p H c o6nactbo onpesenenua D(A (A)). 
SosHauum O(£) copokynHocTb Takux u(t) EH, Ama KoToppix u(t) €D(A (2) 

£(uj€H. Herpyaso noxasath, uTo ecw pa Bcex t Re(A(t)u, u) >0 
WED(A(t))), TO ana u(t)ED(L), yownetBopsouux yenosuio u(T) = 0, 
BINOHAeTCA HepaBeHcTBO | F[u]|| >cl|lw|,. Orcioqa MoxHO TOyYHTb cule- 
oma (bakT, CBASAHHBIM Cc HeaBHHMH uccefopaHuamu T. E. Ilunoza (°): 
 Teopema 3. /Tycme A—camoconpaotennoui onepamop 6H c pasaoote- 
Wem edunuyot E(A); =d/dt—A, ¢+=—dfdt—A. Jaan dyncyui 
4(t)€O(L) paccmampusawmcesn epanuunele ycaoeua (rp) u(0) € E([0, +-00))H, 
L(T)GE((— ~~, 0))H; Oana u(t) €D(¥L*) —conpascennore ycaoeua (rp)* 
(0) E ((— 00, 0)) H, v(T) EE ((0, + 00))H. Imu epanuanole ycaosua Kop- 
DeKMHbL 6 MOM CMOICAE, 4MO BbINOANSIOMCA HEpasencmea 


IZl4l Selul, |L* lol, C0). 


H3 emopoeo nepasencmea caedyem cytyecmeoceanue caabozo pewleHuA Kpae- 
ou sada Llu] =f EH, we (rp), m. e. cywecmeosanue maxkoli u€H, «mo 
an modo vED(L"), vE(rp)* eoinoannemca coomnowenue (u, £*[v])) = 
=a ‘Ee U)o- 

7°. B Teopeme 3 (KaK H B YTBepxKeHHH, elf pesuecTBOBaBUIeM) B Ka- 
ecTBe A MOKHO OpaTb CaMOCONpsA*KeHHbI OMepaTop, MOpox*KWeHHbI HesMN- 
MdecKHM [uPpepeHWHaMbHbIM BbLIPAaXKeHHeM; 9TO NPHBEeT K HeEKMacCcHyYeCKHM 
:paeBbiM 3aflayaM. Jima oKa3aTebcTBa caMOcolipsxeHHOCTH A MOXKHO 
SOCIIOJIbSOBATbCA pe3yJIbTaTaMH 3aMeTKH (1°), B KOTOpOH MpHBeeHbI COOTBET- 
TBYIOWlMe (aKkTbl JIA YysbTparunepOomMyecKHX BbIPaxKeHHit B KOHeEUHOM 
OmacTH (cM. Takxe (14) fma HeOrpaHH¥eHHOH oOmacTu). Mbt npuBenem 
IMllb CeLyrioumluhH upumep (cp. (°), ra. 7). Paccmotpum ynddepenuuasmbHoe 
Bipaxenne & = D,-+ D3— Dz waa (X21, Xe, Xs) 6G = [0} x] X{0, x] X [0, aI. 
Jepes I, u TI, o603HauHM JeBoe BW TpaBoe OCHOBaHUA Napasinenenunena G, 
‘6 — ero OOKOBaxA MOBepXHOCTE. 

Teopema 4. JIna yxasannolx £u G caedywuue epanuunole ycnaoeua 
oppekmuol: ulpo=0; ulp, | Sinpex%a-SiNwsX3, 20 YeAKIE fo U [tg MAKOEOL, 
mo w2—yu2<0; axanoeuxno up, | SiMperXy:SiNpsxs, pZ— pZ>O(L osna- 
aem opmozonaansHocmo @ L,({[0, x] x[0, t])). B nepaeencmeax (1) u (2) 6 Ka- 
ecmee nononwcumerbHott HOopmol Oepemca nopma 6 Ly. Kypaeeaa 3adaua 
E(u) =f C YKQ3AHHbIMU epaHUundlmMuU YCAOBUAMU tUMmeem CAaboe peEwlenue 
pu moboti f EL». 


MuctutyT MateMaTHKu Ilocrynuao 
Akafemuun HaykK YCCP 25 XI 1959 
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Jlonnagm Akagemun Hayk CCCP 
1960. Tom 131, Ni 3 7 


MATEMATHKz 


( 


A. TI. BJIIAHK 
O MOBEPXHOCTSAX, HECYIMMX co? KOHHYECKMX CETEM 
(IT pedcmaeaexo axademuxom I]. C. Anexcandposim 1 XII 1959) i 


YlopepxHocTb Ilerepcoua, T. @€. TMOBEPXHOCTb, HeCyllad KOHHYCCKY!O CeTb 
MOoNycKaeT MapaMeTpH3allHto 


p= Ar (ut) 42 Be (0) 0 == ee a (1 

Konnueckand CeTh MOpowKaeTcA NapOH KPHBbIX 
dA, dB, | 
came amr is, ie 


oO6pa30BaHHbIX BepLIMHaMH KOHYCOB CeTH. 
TlopepxHoctu mepeHoca COCTaBJIAIOT TOT YaCTHDIH CJlyyaH MOBepXHOCTel 


y 
Tlerepcona, Kora KpMBHIe, MOpoxRaoulwe ceTb,— HecoGcTBeHHbIe (A4= 


= B,=0).C. Jlu (1) qoKa3aJI, YTO MOBeEPXHOCTH NepeHoca, HecyulMe co! cerTel 
TlepeHoca, MopoxkLalorca MWYYKOM KPHBbIX BTOPOrO NOpAyKa. 

[lenbio HaCcTOAMLeH 3aMeETKH CJIYKHT TOKA3aTeIbCTBO ceLyroulero aHasoré 
Teopemp J1H. 

Teopema. Jloeepxnocmu [lemepcona, Hecyiuue oo” KoNUuecKUx cemett 
nopoxcoaromcsr Napamu KPUebLX, PACNOANOIKENHLIX HA NoeepXHOCcMAX emopozo No 
psOKa, Npunadsenaujux COHOMY NYyYKY, Npu4em Ha KasOOt nobBepxHOcmU ny4XKe 
pacnoanoscero cot nap amux KpUueolXx. 

Moxa3z3atTeabcTso. Bcratpax (?,%) Opwio ycraHoBeHO, YTO MOBepXx 
HOCTH, HeCYlII[Heoo?KOHHYeCKHX CeTeH, HCUeEPMbiBAIOTCH, C TOUHOCTHIO JO KOMIAM 
Heallui (BeMLeCTBCHHBIX HJIM MHMMBIX), CJIEMYIOULAMH THMaMu: 


t 
3°. x84 yf —x2t=0, 4 Fae Pigs 


t 56 


0 a Hat 90 ce J 
LO 2 ee Pe as Sse ro (3 


Buecad B ypaBHeHMA STHX MOBepXHOCTeH BMeCTO KOOpHHAaT ux Mapame 
TpwuecKHe BbIPaxenHa M0 (opmyviam (1), NomyyHM ypaBHeHua, copepxaliM 
HeM3BecTHble (pyHkunu A;(u), B;(v). Pemenue sTux (byHKUHOHATbHbIX ypaB 
HeEHHH MOXKHO IIpeACTaBUTb ClepyrolleH TaOmuuen: 


Tun Kanonnueckue pectapienua nopepxuoctu Ilerepcona 
a Baw aG 
40 au — Bu — — a — poe 
Tae? 277) hee yt yl u 
20 a (sin v — sinu) — b (cosv + cos u), a (cos u -— cos v) — b (sinu + sin v), 


a(u-+ v)+ B (wu? — v2), 28(u—v) + 2a 


3° a(u®— v?) + 6 (u+ v), a(ut —v*) + 26 (u3 + v8) + a (wu? — v2) + B(u + 0d), 
2a (u8 — v3) + 3b (uw? + vu?) +a (u—v) +8, a(u—v)+5b 
a ay Coy eed b 
49 a eae TM To Es ree 


80 —au+-bulgu—aulgu, au — bu 


( 
B cnyuae }” KpuBbie, nopoxjaioune cerp: 


8 nb Zz 
a, Ww ’ Piao ) nau" - 
a na 
Bs v2? ont ’ 00s: 


pacnomoxKeHbl Ha NOBepXHOCTAX BTOporo NopsAyKa myyKa 
abzt = abn?xy 
M OlpefleimioTcH MepeceyeHHeM STHX NOBepXHOCTeH C MOBeEPpXHOCTAMH 
OBC <b, 
OCHA == ery 


TIpu ba” = af" kpupble Jlexat Ha camoli noBepxHoctu 1° uw cy2xKaT e€ 
ACMMIITOTHYCCKMMH JIMHAAMH (HeIpAMOJIMHeHHBIMH). 


B cnyyae 2° Kpuppie, Hopoxyaromve cetb: 


bsinu—acosu, —asinu—bcosu, a+ 2Bu, 2°, 
acosv-+ bsinv, asinu—bcosv, «— 28v, — 28, 


pacnoioxKeHbt Ha NOBEPXHOCTAX BTOpOorO HopsAKa nyuKa 
4B? (2 + y”) = (a? +. 6?) t? 
M OMpeyeualoTcA NepeceyveHHeM STHX TNOBePXHOCTeH C NOBepXHOCTAMHK 
cj ae y 0 b 
Faatetg tals are tg 2). 


a b 
IIpu 5g = are ig KPpHBbIe JlexKaT Ha CaMOM TreJIMKONTe rer Cuiy Kat 


erO ACHMIMTOTHYCCKHMH JIMHMAMM (HeMpsMOJIMHEHHBIMN). 
Cetu mepeHoca resukKovya momyuaiotca upH B = 9. 


B cayyae 3° (nosepxnocTh Keitmu 3-ro nopayKa) KpyBbIe, nopox jaune 
CeTb: 


Qau+b6, 4au?+ 6bu? + 20u4+8, 6au?+ 6bu 4+ a, a, 
Qau—b, 4av? —6bv?+ 2au—8, 6av*—6bv+4,a, 


pacnosioKeHbl Ha MOBeEpXHOCTAX BTOporo NopsAyKa NyyKa 
a? (3x7 — 2zt) = (3b? — 2aa) 0? 
M OMpepessoTca MepeceyeHveM STHX TOBEPXHOCTeli C NOBepXHOCTAMM 
a® (x3 + yt? — xzt) + (aba — a°B — 6”) t? = 0. 


IIpu aba — a?B —b? = 0 kpmppie pacnonoxweHbl Ha Camo NoBepxHocTH oo 
H CJlyKaT e€€ ACMMNTOTHYeCKHMH JIMHYAMH (HeMpAMOJIMHeHHBIMM) 
Ceru nepenoca nopepxHoctu Kelinu nonyuaorca mpu a= 0. 


B cnyyae 4° KpwBple, Moporx* Waroulve ceTb: 


5) a —algu—a—4, a, 
a algu—a—a@ ee. 
v2? v2 ? bilge Diam ea: 
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paCHONOKeHbl Ha NOBEPXHOCTAX BTOporo NopsAAKa myyKa | : 
a 
xe yt +(Z4+4 42) =0 
Y OTIPe HE MAOTCHA mepeceyeHHeM STUX MOBepxHoOcTeH (e NOBepXHOCTAMH 


ie 


bey He Syd Aa Oe ae ee 
pat t+ (Ff +ig2). 


b z o : 
lpn —~—* +lg—=0 Kpuspie pacnonoxkeHbl Ha caMoll moBepxHocTa 
4° 4 cay2KaT ee aCHMNTOTHYeCKHMM JIMHMAMH (HeMpAMOmMHeHHDIMH). 


B cayyaax 1° u 4° ony u3 noBepxHocTeli BTOporo MOpAyKa My4ka MO2KHO 
fpHHATS 3a aOcosoT mpoctpaHctTBa JloGayeBcKOrO, CeLOBAaTebHO, STH MOBEPX- 
HOCTH OCYIUIeCTBIAIOT rHnepOomMyecKHH aHasior noBepxHocTeli mepeHoca C fone 
ceTell MepeHoca, B TOM CMBICJIe, UTO OHH HECYT oo? CONPAKEHHBIX CeTeH, COCTAB- . 
JICHHBIX H3 WHIMHAPH4eCKHX MHMA (IMHMH KacaHusA MOBepXHOCTH C JIMHel4Aa- , 
TO, OOpas0BaHHOH napasnenamu JloOayescKoro). 

B padote (4) 9TH NOBepXHOCTH ONpedeAIHCh KOIpPpHUveHTaMU OOeHX AHCp- 
(pepeHIHaJIbHBIX (OPM. Sfecb MbI HMeeM HX YpaBHeEHHA B KOHE4HOM BUJe. 


XapbKOBCKHH YrocyapcTBeHHbIM yHHBepCHTer Tloctynusio 
um. A. M. Topbxoro 20 XI 1959 


HWMTHPOBAHHAS JIMNTEPATYPA 
Se L1G: Geometrie der Berthrungstransformationen, Leipzig, 1896. 
2A. 1. Baoauk, JAH, 64, No 6 (1949). 39.1. Baauk, 3an. matem. org. cu3 - 


maTeM. (aK. XapbKOBCK. Foc. YHHB. H XapbKoBcK. MaTem. O6ur., 238, 113 (1952). * A. T. 
BaauKk, Tam me, 25, 35 (1957). 
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Jloxxayn Akayemuu nwayr CCCP 
1960. Tom 131, Ne 3 


MATEMATHKA 


A. Jl. BPYQHO u A. JI. JIYHUL 
K ®HJIbTPALMH CJIY 4AHHbIX NOCJIEHOBATEJIBHOCTEM 


(ITpedcmaeneng axademuxom A. A. Baazonpaeoeeim 10 X 1959) 


1. PaccmoTpuM cayualnyic. dpyHKumio u(t), KoTOpai u3MepaeTcA B AUC- 
KPeTHBI€ MOMCHTbI BpeMeHH ...,lnto,tnia,tn (MOMeCHT fp4, TpepuecTByeT 
MOMeHTy ¢;,; f,—MOMeHT TlocmegqHero u3MepeHua). M3mepenusa copep2KaT 
cmyuahHble OWMOKH Eg, TaK YTO OCTaBMIOT 3HaveHuA 


Op = (tx) = u (te) + &. 


B page MpakTHyecKHX 3a]a4, CBA3AaHHbIX C IIpHMeHeHHeM JMCKPeTHbIX 
ylpaBJIAIOWJHX MalMH, TpeOyeTCA MO pe3ysbTaTaM Uu3MepeHHH v (k=n, 
n+1,n+2,...) HaHTH HamJyullee NpuOnMxKeHHe K BeJMUMHe. Un == th (te). 
IIpu STOM cylecTBeHHO, KakOH OObEM TaMATH VW CKOJIbKO 0 ReHCTBHH TpeOyroTcs 
JIA BbIUMCJICHHH. 

B KauecTBe IIpHMepa TaKHX 3ajlad yKaKeM Ha ollpeyeseHve CKOpocTu 
BeTpa UW Ha aMepHKaHCKHX OomOapAMpOBLIMKaX: MO pe3yJIbTaTa ”' H3MepeHuit 
yepe3 paBHble IpOMexKYTKH BPe€MeHH CKOPOCTH BeTpa Ue MOCTOAHHO (4 pekyp- 
PeCHTHO) BbIUHCJIAeTCA BeMUMHAa 


34 
Sn = ySet + wpe 


KOTOpad H MPHHHMaeTCA 3a MpHOJM2KeHHOe 3HaYeHHe U . 

PemieHHA pacCMaTpHBaeMbIX 3afay MOryT ObITb pa3JIMUHbIMM B 3aBHCHMOCTH 
OT M3BeECTHBIX CBOHCTB CyuYaHHOH (byHKUHH U (f). 

Hwke IpHBOMATCA pellenuA [via cayuas OpOyHOBCKOrO JIBYXKeHHA, Kora 
u(t) uMeeT cmyualHble NpHpallenuA C MaTeMaTH¥YeCKHYM OXMJaHveM, PaBHbiM 
Hy JO (Teopema 1), u Ass cnyuad, Korja u(t) ABIAeTCA cy MMOH JIBYX by HK- 
Wu — ono, uMeromleli cnyualinble pupalleHua, MW Apyrol co cyyatHEIMi 
BTOPbIMM pasHocTAMH (Teopema 2). Teopema 3 HMeeT HeraTHBHOe 3HayeHHe — 
OHA IlOKa3bIBaeT HEBO3MOXKHOCTh OOOOMIeHHA TeopembI 1 Ha cuy4dal Oomee 
cnaObili, ueM B TeopeMe 2: He cylllecTByeT Hasyullero peleHHaA 3aqauH 00 
OMpeeseHHH OOKeHUA OpOyHOBCKOH yacTHUbI B MOTOKe C MOCTOAHHOTi 
(HeM3BeCTHOH) CKOpOCTBIO. 

2,1. IlycTb sHayeHHaA U; 


» Ug, Uy, Uo 
MMeIOT CuIyyatHble Mpupauienusa C;, Tak TO 
Uz; = Uy fs Gr: 


SHaueHHaA u; U3MepsIoTcCA c oWmMOKaMM £, TaK YTO M3MepeHHe ocTaBsAeT 
pesy JbTaT 
0; =u; + &. 


IIpenmonaraetca, uTo C ee se CyuaHHbIe BeJIMUHHbI C 
MaTeMaTHY¥eCKHM OX MAaHHeM, PaBHbIM HYJIIO: 


MC; — ME; — 0, 
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WM MOCTOAHHBIMH JuCHepcHAmMu 
D%;,= D?, Dt, = D3. 
Tpe6yetca HaliTH sMHeHHy!o PyHKUMIO f ({v;}) OT pe3ybTaTOB H3MepeHHi 


U;, OONAMAOULy!O CNEMYIOULMMH CBOHMCTBaMKH: 
a) Ip 060M (pHKCHpOBaHHOM (HO HeH3BeCTHOM) 3HaYeHHH Uo mMaTeMaTu- 


yeckoe OxKNaHHe Mf jou KHO paBHATbCA Wo: 
Mf ({vz}) = Uo; 


6) cpequ Bcex (pyHKuHii, oO6sajalollMx CBOHCTBOM a), HcKOMad (byHKUHA ii 
lOs2KHa HMeTb MHHHMaJbuyto Aucnepcuio D7}: 


D*f ({0:}) = MIF ({o:}) — wol?- 


2,2. Teopema |. Pewenuem sadauu, nocmaerenHott 6 n. 2,1, ABAReMCA 
(PyHKuUuA 


f=(1—)d >) Va, (1) 
<=0 
20e h onpedeanemcaA U3 YpabHeHUsA 


rs LD 


ae een he me. 1 
G—aA® ~ De’ 40a, des Kees 5. aaap/eon one §=1+ —. 


IT pu smom D?f = (1 —’)D*% = ao D*. 


3Sameuanune |. M3 Teopemp 1 caenyeT, uTO HaNyulMe MpHOmMxKeHuA 
fn K BeJIHUHHAM U, HaXOAATCH MO H3BECTHEIM PC3VJbTaTaM MpepuecTBy!OULAX 
y3mMepeHui {v,} (i =n,n-+1,...) “3 pekyppeHTHOH cbopMysbI 


in = Mina C1 —)) Up, 


ee) 


Tak Kak fp, = (1 —A) »? NOp42 (cm. (1)). 
7=0 
Sameuanue 2. B cnyyae DC<D*, xorga cbyHkuMA uw MeHAeTCA Maso, 
a M3MepeHHA rpyObl, unCNO A OnH3KO K I, u 


1—A=VD%*X/D%, D?}=~/VD*X- D% 
3,1. Paccmorpum Tenepb cwyuali, Kora Kaxyoe u;, 
ttle, Uin Up, 
e€CTb CyMMa BeaHUnH h; u ky, 
uj =h; +k; 


rye k; — Bemunna c He3aBMCHMbIMH cay uaiHEIMA TIpHpauleHHAMu (MepBbIMH 
pasHoctamn) ¢: 


k; — Riss = <hMeS k= Risa tr, 
a h; —BenMUnHAa C He3aBHCHMbIMH CJly aH bIMH BTOPbIMA Pa3HOCTAMH %;: 


hihi =2i, ee — Zit1 = Ne 
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Ilycrb sHaveHuA u; usMepmoTcH c oWMOKO §, Tak 4TO pesysbTaT H2- 
peHHA 


U; = U; a7 ors 


Ilyctb, fanee, y, 6; Hu &;—He3aBucuMBe cuyualiHble BEAMUMHbI C MaTeMaTu- 
CKHM OKH].aHHeM 


My; MC; ME; 0 


NOCTOAHHHIMH WUCHepCHAMU 
2 
Dy; = Di, D%= D3, D% = Di, 


Tpe6yerces Halirn wuxetinyio dyHKumo f, =f ({v,}) oT pesyabTaToB {v;} 
SMepeHHH, OONlaqalollyio cmeyIollMMM cBOCTBaMH: 

a;) MPH MO6bIX (PHKCHPOBaHHBIX (HeH3BeCTHMIX) 3HAYCHHAX My) H Uy, MaTe- 
ilaTH¥ecKOe OKHaHHe fy MOMKHO PaBHAThCA Uy: 


MIP ({02})] = uo; 


6,) cpenu Bcex (byHKuMH, OONafaioulHx cBOHCTBOM aj), HCKOMaa *byHKIMA 
QJKHAa MMeTb HaHMeHbIIyo WHcHepcuio 


D°f ({v,}) = MIf ({07}) — uol?. 


3,2. [Ipexne uem tbopMyHpoBaTb Teopemy 2, jatolllyio pellleHue 9TOL 


ajlauv, cesiaeM 3aMeuaHua oO BemMuHHax Di nu D? nu BBegemM HeOOXORUMBIe 
603HaueHHA. 


SaMeTHM, TO MOXKHO cyuTaTh D3 + 0, Tak Kak B cnyuae D3 = 0, oveBugHo, 
)= Up = Uy. Jlanee, 6ynem cuntath Dj =+-0; cnyyali Dj = 0 paccmatpupaer- 
A B TeOpeme 3. 


Odo3HauHM 
De D 
cy = = ) dy == a . 
3 3 


O6o3HauNM, jlasee, vepe3 2, u By Te WBa H3 YeTHIPeX KOpHeH ypaBHeHuA 
pt — (4 + cd) 8° + (6 + 2d, + d,) B® — (4 + 4.) + 1 = 0, 


Oy KOTOPbIX MeHbUIe efvHHUb!. JlerkO BUeTb, YTO MPH CeaHHOM 


pemnosioxenuu D> =-0 taxue KopHu 8, u 8, Bcerya CyMlecTByIOT. 
Teopema 2. Pewenuem 3adauu, nocmaeaenHoli 6 n. 3,1, npu ycaoeunx 


i z0, D3-0, dp 4d, aeanemca mynkyun 


fo a fF ({ve}) iho. (4 ss (1 82) n=0 [( ae 8,)* eS <a (1 a 82)? Bo | Un. 
(2) 


cayuae d; = 4d, sadava He umeem OOHOBHAaLHOZO pellenus. 

- U3 teopembl 2 JIerko MOJYUHTh pekyppeHTHble COOTHOIMMeHHA Id BbINH- 
ICHHA Hansyuwero npuOmmKeHuA fp K BemMYHHe Un. MMeHHo, B cay4ae 
SHCTBUTEJIbHBIX 8, H B, (YTO COOTBETCTBYeT a® > 4d,) fa MoxKeT ObITb ro- 
yYeHO KaK CYMMa 


Ie Fae An a Da. 
[e Ae U Be — BeJIMUHHbI, BbIYHCJIACMbIC peKYPPeHTHO: 


A, = 81 Anta + 6410p, Ba= BoBrta' + O9Vni (3) 
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37eCb 
Ba (1 — 1)? Sulla Bi (1 — Ba)? 
Bs (1 — Bi) — Bi (4 — Ba) ’ : Bo (1 — Br) — Br (1 — Ba) 


on 
fa 


B enyyae d3 < 4d,, xorga 8, u 8. — KoMMeKCHO CONpsAXKeHHBIe,By = a+ib 
8, =a—ib, yA06HO MOb3OBaTbcA POpMyJIaMH, B KOTOpbIXx fn pekyppenTH 
BbIUHCJIACTCH OJHOBPeMeHHO C BCHOMOraTeIbHOH BeJIHYMHOU Qn: 


In = Afn4a ae bSn+1 1. COns. La Ofna + O8n+1 — dn} ie (4 
37eCb 


= (a = eae 


os Vat 2 (a? eh) a 


Tak Kak |B,|< 1 m |B, be TO (bopmyspt (3), Tak ™%e Kak M qmop 
Mysibl (4), O6ectleuuBaloT YCTOHUMBEIH CueT; OWMOKH BBIUHCIeHHH- He Ha 
KAIIMBalOTCH, BUIAAHHE BEMYHH Unie, Ante UH Bate B cbopMysax (3), (coor 
BETCTBCHHO Unte,fnte H Snte B CopMysax (4)) cTpemuTca K HYyJIO MpH kR—>oo 

Teopema 2 fonycKaeT o6cOmujeHHe Ha Cy¥al, Kora u; eCTb CyMMa KO 
HeuHOrO YMCA S BeHYHH CO CuyYaHHbIMH MepBbIMH, BTOPbIMH,..., S-MI 
pa3HOCTAMH. | 

4, IlycTb 3HayeHHA wl; 


*) Us, uy, Uo 
Y HOBJIETBOP AIOT BCeM TpeOOBaHHsM, H3JIOXKEHHbIM B Il. Dp Y. 3a HCKJIIOUCHHeEN 


ycsoBua MC; = 0, KoTopoe MbI Telepb 3aMeHHM Tpedonannem, YTOOBI P cpeniee 
3HaueHne [; 6nIN0 NocToaNHoit BeAMUHHO!: 


MC C. 


CywecTBeHHO MMeTb B BHly, YTO BeMYMHY C MBI npeanonaraent HeH3: 
BeCTHOH 3apauHee. 
Teopema 3. He cywecmeyem mynkyuu 


co 
= 
es Q;0; 
t=0 
om pesyAaomamos’ {v;} usmepeHUA Beaudun u; (i =0,1,2,...), yOoenemeopan:- 


yeu ycnoeuam a) u 6) n. 2,1, ecau MC;—neu3seecmHan nocmosHHan.  - 
SaMeTHM, TO eCJIM H3BeECTHO JIMIIIb KOHeYHOCe YHCNO ‘3HadeHUe 
Opa (tz==, Lips. 3581) 0 TO VHRR 


yOBJeTBOpAIoWad ycoBuaM a) u 6) n. 2,1 npu MC;=C, moxer Opnitb Halt 
feHa. OfHako COBOKYIHOCTb NpelebHBIX 3HaueHH {a; (n)} NpH N->oco ye 
He yMOBJeTBOpAeT YCJIOBHAM 3ajlauH. 


HMucruty? 9e€KTPOHHBIX YIPaBJAIOWLHX MaLHH Tlocrynusto 
Akajemun HayKk CCCP 6 IX 1959 
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‘oe Tornayn Akaqemunu nayr CCCP 
1960. Tom 131, Ni 3 | 


MATEMATHKA. 
A. M. BACHJIbEB 


MHBAPHAHTHbBIE A®®HHHDIE CBASHOCTH B_OJHOPOJHbIX 
IIPOCTPAHCTBAX j 


(I]peccmaezeno axademukom IT. C. Anexcandpoeoim 27 XI 1959) 


B wactosmeH paOoTe cTpouTca wu usyyaeTca Goslee OOH, YeM B padoTe (*), 
KWacC WHBapHaHTHbIX adPHHHbIX CBA3HOCTeHH B OJHOPOMHbIX MpOCTpaHCTBax 
C rpynmow ABuxeHHu G uw cTallMoHapHOH noprpynnmol g B npesnonoxKeHHH, 
4TO g OCHALlleHa HM He ABJIACTCA MAKCHMaJIbHOH nopzrpynnol rpynnpl G. 

1. B 5ToM nyHKTe H BN. 2 NpHBOAMTCA pA onpelemeHui u pesyMbTAaTOR, 
HeEOOXOJMMBIX JIA NOHHMaHHA paOoTH (cM. Take (?)). 

Iloyrpynna g rpynnp Jin G Ha3sbiBaeTCA OCHAMLE HHO, ec OHa He 
COfep2XKUT HeETPHBHAJbHOrO HOPMAJIbHOrO JeuTeNA rpymmbr G u ecuM B aa-. 


reOpe Jiu G rpynnp G BpifeneHo noxnpoctpaxctno H, uHBapHaHTHOe OTHO- 
s 


CHTeJIbHO NOArpynnbl g° MpHcoeqHHeHHOM FrpynnMbl, COOTBeTCTBYIOWeH NO,- 
rpynne grpynubi Gu takoe, ylo g +H =G, g (| H=0, rye g — mopganre6pa, 
oTBeyaiouad g. Ecum Oa3HcHble sJIeBOHHBapHaHTHble POpMbITpynnbl G w%; w* 


BbIOpaTh TaK, YTOOLI ypaBHeHuA w* = 0 onpexenamn g, a ypaBHeHuA wf=—0— 
nofmpoctpanctso HM, To crpyKTypHble ypaBHeHuaA MpumyT Buy (cp. (’)) 


Dot = Ci [ofw®] + 1/.C% [o4*], 
Dot = ¥/Ciz [ow] + 3/2Cin [040°]. 


O6o03HaduM Yepes d,w BEIpaxenue dt-d(w/dt). Ypapuenna 
dyo* = Cipwiw? + Lor Sycaten® (1) 


ONpeweiAIOT KAHOHMYeECKH NapaMeTpH30BaHHble reoesHyecKHe JIMHHH BIIOJIHE 
OlpeseseHHOH adpuHHOH cBaA3HOCTH OAHOpOAHoro MpoctpanctBa G/g. Cpa3- 
HOCTb OyeT HHBapHaHTHOH, eclK y9, = const H 


<foCla + Cl» — Tasca = 0. 
Y paBHeHHal 


diw? = ECHRmw’, dwt = 0 (2) 


olpefenstoT mpH €=const B rpymne G reofesvyeckve JIMHHH OnpeeueHHon 
apHHHOM cBa3HOcTH 6e3 KpyyeHHa Iz, HHBapHaHTHOM OTHOCHTeENbHO rpynbi 
Gx X Qnp, T- €. BCeX JIEBbIX CABHTOB rpynubl G HM BcexX ee MpaBLIX CABHrOB, 
ONIPeeAeMBIX JJIEMeCHTAMH TOJTpyMlbl g. OTH reofesvyecKve ABJIAIOTCA Tpaek- 
TOpHAMH rpyumb! Gy X Lup- 

IlycTb nogrpynna go rpynmsl G cofepxuTcH B g HM OCHallleHa, mpHyem 
>e€ OCHaljalouee MpoctTpancTBo Hy coxepxuT H. Torga Bcskoit cBasHoctu I; 
> reomesuyecknMu (2) COOTBETCTBYeT ONpefesIeHHaA HHBapWaHTHaA CBASHOCTH 


r: B poctpauctBe G/ g,. Ecau &) — CTalMonapHad nosrpynna ToukH M 
STOrO MpoctpaHcTBa, TO reofesHyecKHe CBASHOCTH r:, npoxofaue yepes M, 
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ABJIMIOTCA ECTECTBCHHBIMH TIPOCKI[MAMH TeOfesH¥eckux cBASHOCTH Tz, Kacalo- 
WlMXcA NOANpocTpauctsa /7). 

2. Ilyctb B rpynne Jin G 3ayjaHa NocseqOBaTeIbHOCTh  NOArpynMMl ia), 
OCHaLeHHBIX owMpoctpancrBamH Hj, mpHyemM GD gy D.--D Bin) A 
Gs haha G. BiGupasd seBOMHBapHanTHbIe PopMbI 7, wir (A = 1, ..-, 7) 
TaKUM OOpa30M, YTOObI ypaBHeHHA w* = 0, wv =0 (v<A) ompexensamM NOs: 
rpynny gq), a ypaBHeHua ow» = 0 (u >) —nogmpocrpanctso Hj, nonyaHM 
CTpyKTYpHble ypaBHeHHA B Buse 


Dot = Chip [o!ro*] + 1/2Ca [040], 


i (Seed i 
Dot = Chat [wna !ay ‘al, [wo ”] + 4/07 [o4o?], 


rae A= 1y),.,03 wS> he Vk. YY papnennn 
a0)" = E,Ci 5 !Aw®, 


(3) 


Donen Cu 


fe jor Ly 
3aaioT Ha rpynme G npw moObix NOcTOAHHBIX §&,&., TreodesHyecKHe JIMHHH | 
onpefeseHHOK adPHHHOH cBA3HOCTH Oe3 KpyYeHHA, HHBAPHaHTHOM OTHOCHTEJIbHO © 
rpynnbt Gy X Qiynp- B padote (') JaHa reoMeTpHyecKad XapaKTepHCTHKa — 
reoesvyecKHX JIMHHMH HeKOTOPOrO N-lMapaMeTpHYeCKOrO ~ceMeHCTBa CBASHOCTeH 
9Toro Tuna. B HacTosmeH paOoTe TO xe MeaeTCA [JIA MPOH3BOJIbHbIX CBHA3- 
HOCTeH Cc reowesHyecKHMH (3). 

3. B 9TOM NyHKTe H3I02%KeHO OCHOBHOe NOCTpoeHHe, MPHBOAMee K 2Kesae- 
MbIM pe3yJIbTaTaM. 

PaccMoTpHM lipocTpaHcTso rpynnbl G kak OHOpOMHOe NpocTpaHcTBO C 
rpynnok ABHxKeHHH Gy X Paynp- CTalHoHapHow nozrpynnok eqHHHYHOH TOUKH 


OyeT rpynma gq) BCeX BHYTPpeHHHX aBTOMOp*u3MoB, MOpOKMaeMbIx 3JIeMeH- 
TaMH nosrpynnbl gq). Unsapnantupie dopmer 6 rpynubt g~ynp MO2KHO  BbI- 
OpaTb Tak, ¥TOObI Yq) ONpesemANach ypaBHeHHaMH w= 0, o%—0, rue 
w'* = wh — 0, 

Paccmotpum B MpocTpaxcrTBe rpynmbt Gy X guynp: 

a) cuctemy IIdaddpa wo? = hyw'; 

b) cuctemy updepenuvanbHblx ypaBHenui 


d40)% — 17 porno” =e T/a(3,0%o? , (b;) 

dyw!r == 942 whpay!r, (b.) 
ky ly 

d,0°* = 52 9fv9’A; (bs) 


nA 


c) CHCTeMy ypaBHeHHit 


a qi Champs 
dot = C750? + Tz,90 %w® + YT ao 


>) 


ee eee Ik plaka La Phe 
Lor = COR (Oba her ka aN Wari. lk jee Pay’ X 
t Cait | a) w ye Ge ee ro) Fae 0) 
rye BeMunHb! A, y, 6,1 —~ nocTrosuupre uw > h. 

OrmeTuM, 4TO cHcTeMa 2) HHBapHaHTHa OTHOCHTeIbHO BCeX JIeBLIX CJBH- 
rOB rpynubl Gy X Yaynp H OTHOCHTEbHO ee TpaBbIX CBHTOB, MOpoOxXeHHBIX 
SIEMEHTAMH MOMTPyNNbl Lin) PPYMUbI Yay, COOTBETCTBYIOUIeH NOATpynne Lin) 
rpynnpi G. 

Ilorpe6yem tenepb, uro6st: 1) BeaKad uHTerpanbHad KpHMBan CHCTeMBI b), 
YAOBJeTBOPAIOMaA CHCTeMe a) B HEKOTOPOH cCBOeH TOUKe, yMOBeTBOpANA eli 
TOK NeCTBeHHO, 2) BCAKaA NapaMeTpH30BaHHas KpMBad, yoBNeTROpsioUlaA a) 
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b), yAoBsierBopala Take a) HC), H HaoGopot. Jina 9TOrO HeEOOxO_HMO 
JOCTaTOYHO, YTOOI BLINOMHAHCh YCOBHA 


hy (ta, — 1) {hanger — (A, —1) an = 0 (4) 
-yro6n Bemmunner [ ONpewesAIHCb H3 ycOBUH 


Tao a Xap? ve —— hort, 213 ( = hy) Ce: 


5 £5, (Ay — Vs) Cr ss hartge, pu hy, == 0, (5) 
chy = MC, + (Ay, — 1) 8, mpu hy, = 0. 


Byjlem paccMaTpHBaTb MpocTpaHcTso rpynms! G Kak Oa3HcHOe mpocTpaH- 
TBO pacclOeHHA Tpynwbl Gy X Yq)np JIEBbIMH CM@2KHbIMH KJIaccaMH NO NO,- 
pymne gq). 

Beakad NapaMetTpH30BaHHasd KpHBan rpynmbt G MomKeT paccMaTpHBaTEcA 
aK NpOeKUHA HeEKOTOPOH KPpHBOH NpocTpaHcTBa Gy X Piynp, YAOBJeTBOPAIO- 
ei cucTemMe a). JielicTBHTebHO, BbIOMPaH B OKPeCTHOCTH MPOM3BOJbHOH 
OUKH TapaMeTpbl wu, u/r, v’A Tak, 4YTOOHI U2, uA ObINM MHTerpaslaMH CHCTeMbI 
4—(0, w’*=0, 3amapadch ypaBHeHuamu wu? = u(t), uw =u'A(t) aw noOL- 
TaBJIAA HX B a), MOMYYHM JIA oOMpemeseHHA v‘A CHCTeMyY OObIKHOBCHHBIX 
AddepeHHavbHbIX ypaBHeHHH, KOTOpanH, OYeBHAHO, uMeeT pelleHHa. AHa- 
OrHYHO MOKa3HBaeTCA, YTO BCAKaA KpHBaA MpocTpancTBa G aBJAeTCA MpoeK- 
weli KpuBoH mpocTpaHctTBa Gy X Yqynp, BAOMb KOTOpoH 6% = 0). CpaBHuBan 
paBHeHHa Cc) H (1), 3aMeTHM, YTO C) ABJIAIOTCA ypaBHeHHAMU reolesHyeCKHX 
MHHM adduHHOH CBA3HOCTH MpocTpaHctBa G (B KayecTBe rpynnbl JBHKeHHH 
gata Gy X Qiynp, a B KavecTBe OCHallalollero mpoctpauctsBa 6% = 0). 3Haunt, 
ciKkaH JIMHHA, HMelollad Ty Ke NpoekwMio B MpoctpaHcTBOo G, 4TO H He- 
OTOpoe pellieHHe CHCTeMbI C), CaMa SBJIAeTCH pellleHHeM 9TOM CHCTeMBI. 
- YACTHOCTH, OOMIMe pellleHHA CHCTeM a) H C) HMeIOT Te 2%Ke Mpoekyun Ha G, 
TO H JIMHHH, BJOJIb KOTOpBIX 


dyot = V7, po !rm? -- '/Potw®, 
(6) 


' Roles © 
dja"® = r,*,,@ Ka’, 
p. 


T ompegensatotca u3 (5). Vnbimn caopamu, (6) SABJIAIOTCH ypaBHeHHAMH 
poekuwii OOmMx pelleHHi a), b) Ha G B Oa3uce opm w%, w/a. 

SameTuM Tellepb, ¥TO ypaBHeHuA (6), KaK H BOOOMIe BCe ypaBHeHHA Bua 
91), (be), COXpaHAIOT CBOIO CTPYKTYPy, eC/IM BMeCTO rpynnbl Ly) PaccMaTpH- 
aTb TPYNNY Qi), T. €. OTHECTH (popMbi w= K paspaay opm o*. Bynem 
STepb PacCMaTpHBaTb MpocTpancTBo Gy X Qiaynp H B HEM CHCTeMy BHA a) 
HOBbIMU Tlapametpamu fy, (k= 2,...,n). LononHum ypapHenua (6) ypaBHe- 
WAMH Bula (bs) OTHOCHTeIbHO MHBapHaHTHbIX (OpM pyNMbl Lia)np Tak, 
TOObl KOSPPHUMEHTHI ypaBHeHH Opin cBAsaHbI c (6) ycnoBHAMM Bua (4). 
loctynaa Cc MOmyYeHHOM cucTeMOli TaK, Kak BbIllle C ypaBHeHHAMnH a), Db), 
DUJIEM K ypaBHeHHAM TOrO >Ke BUa, YTO uM ypaBHeHHA (6), HO 3aBHCAMMM 
r 6ONbulero yuCa MapaMeTpoB. Te %Ke MOCTpOeHHA MO?KHO IIpoBecTH asbiue 
DH MCMOLMIM NOATpynn gya,.--, Lin), WOMYYAA Ka%KAbIM pas CHCTeMbI ypaBHe- 
Wii, 3aBHCaAHe OT Bce OONbUero YMCA MapaMeTpoB. 

4, Tlycrb ucxogHaa cuctema (b,), (bs) uMeer Bug (3). Byyem nonyyatTp 
3 3TOM CHCTeMbI HOBbIe, KaK 3TO yKa3aHO B I. 3, OepAx BCAKMM pas B Ka- 
SCTBe JOMOJIHUTeIbHBIX ypaBHenuli (bs) ypaBHeHuA Toro Ke cTpoeHHA (3) 
rpynne ga) C NOmrpynnamMu gy), >. OveBHAHO, 98TO BCera MO%KHO 
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cjlelaTb, He NpoTHBOpeya ycuOBHAM Bua (4). Torga M Bce BHOBb MOsy4er 
HbIe YpaBHeHHA pH smMoOoM BblIOope BXOAAMHX B HUX MapaMeTPOB Oy ny 
ypaBHeHuamu Buia (3). B yacTHOCTH, MOXKHO HCXOAMTb U3 ypaBHeHHH reore 
3H4eCKHX cBAsHOCTH KaptTaHa rpynnbl G, T. e. NOJlaraTb BHaYasle MpaBbl 
yacTH ypaBHenni (b,), (be) paBHbimu Hyso. Tlomp3yacb cHcTeMaMH Buy 
a) c hy, 0, Ay ~0,..., MOMyMM ceMelicTBO ypaBHeHHii Buja (3), 3aBucsle 
oT n(n-+ 1) /2 napamerpos, T. e. OT TOTO xe UHCJa, YTO H BCe CeMelicTBO (¢ 
IPH TpOWSBOJIbHBIX &, &... Bomee TOUHbI MOACYeT NOKa3sbiBaeT, 4TO, MONyCcKa 
yma hy, hy,.-. W HYJeBbIC 3HAYCHHA, MOXKHO Ha 9TOM NYTH NOYYATh AOOy! 
cucTemy BHfa (3). | 

Tem caMbIM Mbl TloslyyaeM YTeOMeTpHYeCKylO XapaKTepHCTHKy pelleHH 
cuctembl (3), T. @. Teofe3H4ecKHX JIMHHH COOTBETCTBYIOUIMX CBASHOCTeH 
JlefictputebHOo, B . | yKa3aHa reOMeTpHuecKaA XapaKTepHCTHKAa 3THX JIHHH 
up n =1. IlpumMenum uyfykuMio m0 uMcy nm moprpymm u OyfeM C¥uHTaT 
U3yYUCHHBIMH pellleHHA cucTeM Bua (3) MpH yucTe no”rpynn <n— |. Torga 
Kak CulelyeT u3 Mpesbiymlero, peWleHHA TNOMOOHOM CHCTeMbI AIA Cyyad | 
OJTpynnl WosyyaloTrcad MHOrOKpaTHbIM IpHMeHeHHem: 1) paccMOTpeHHA 
IPAMBIX N1pousBeseHHAX Gy X Qaynp HHH, MpOeKIMH KOTOPBIX B MpAMB 
MHOMKUTeIH Gy HM Qi~ynp Y2KE H3YYeHI; 2) BLIeeHHA H3 BCeX TaKHX JIMHU} 
BOHe oOlpemeneuHoro ofcemelictBa HM 3) MpOeKTHPOBaHHA BBIJeJICHHbI) 
JMHUKH B TpoctpakcTBo G Kak B Oa3HCHOe NpocTpaHcTBO paccJIOeHHA py 
Gua X Lanp CME2XKHBIMM KslaccaMH No noszrpynne gy). my 

5. Ilyctb nogzrpynna go rpynnbl G cofepKuTcH B gin) WH OCHAaMeHa NO, 
upoctpaucTBoM H, > H,. Torga BcaKad CBA3HOCTb Cc reoesHueckuMu (3 
OlpefesiaeT CBASHOCTh 6€3 Kpy¥eHHA B MpoctpaucTBe G/ go, Treosesnyeckn 
KOTOpOH HaxOMATCA c reoyesHyecKHMH (3) B TOM Ke OTHOIWEHHH, 4TO H 1 
cpasnoctet Tz; u T; Bn. |. 


MockosckHi rocyfapcTBeHHbl yHHBepcHTeT Tloctynua0 
um. M. B. Jlomonocosa 20 XI 1959 


UHMTHMPOBAHHAS JIMTEPATYPA 


1 A.M. Bacuabes, Msp. spicu. yye6u. 3ap., Marematuka, Ne 2(9), 41 (1959). 
*Tl K. Pawesecxkuit, Tp. cemmnapa mo pekTopH. um TeH30pH. aHamu3y, 9, 49 (1952) 
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Hoknxane Akagemunu nayx CCCP 
1960. Tom 131, N 3 


MATEMATHKA 


H. H. BOPOBbEB 
YCTOMYMBBIE CHTYALWMH B KOAJIMILHOHHbIX HFPAX 
(IT pedcmaeazexo. akademuxom A. H. Koamoezopceum 27 XI 1959) 


loa KoaJMI{HOHHEIMH WrpaMH NOHMMAIOTCA MIpbi TaKOrO THMa, B KOTOpbIX 
HEKOTOPbIe PYM! (KOaIHIMH) HIpOKOB OGsasaloT HHTepecaMu, MpHcyLHMH 
9THM TpyllaM Kak TaKOBbIM. BpIivrppilll Ppynnbl MOHMMaeTCA Kak KOJIMUeCTBEH- 
HO H3MepeHHOe OCYUUeCTBIeCHHe MOCTaBJIeHHOH mepeq STOH Tpynnow wenu, u 
pasleJIeHHIO MeXK Ay HrpoKaMH, yYacTHHKaMH 9TOH rpynmpl, He NoAMexKuT. (Ba- 
MeTHM, UTO TAKAA XAPaKTePHCTHKa KOaIHUMOHHbIX Up He BINOHE COOTBETCTBYeT 
AX OMMCaHHIO, MpHBeJeCHHOMY aBTOPOM B OO30pHoOli crate (‘)). 

OHH 43 NpOcTeHWIMX BapHaHTOB TeCOPpHH KOaIHUMOHHbIX HIp (<HrpbI KOaJIH- 
IHOHEPOB») Obl pacCMOTPeH B 3aMeTKe (”), oOMpeseIeHHA H OOO3HAYCHHA KOTOPOH 
SyAYT MpeAnOaraTbcA H3BeCTHBIMH. OTMeTHM cpa3y Ke, YTO MOJeb KaxKOH 
ArpbI KOaJIMILMOHEPOB MOXKHO MOCTPOHTb B paMKaX HeKOTOPOH OecKoOaJHILHOH- 
HoH urppt. [lostomy, omupascb TOMbKO Ha Teopemy Houta (?), MOxKHO JOKasaTb 
(1 IIpHTOM 6€3 HCNO/Ib30BaHHA allllapaTa COrlaCOBaHHbIX CeMeHCTB Mep H Map- 
KOBCKHX Mep (?)) cllefyroulee ycueHHe TeopeMbI 3 3aMeTKH (’). 

Teopema 1. Beskaa koanuyuoHnan Uuepa (Kuepa KoanuYyUoHEpoe») Umeern 
IMeWIAHHole CUMYAYUU paeHosecuA, 6 KOMOPwIX UHOUBUOYAAbHbLE cMpameeuu 
lepokoe Hesaeucumel. pu amom moscnHo nompeboeamb, 4mo6bor mHoocecmeo K 
3 ONpedeNeHUU cumMYaYUUU paeHoeecuA OolAO Nycmolm. 

Llenbio HacTosileH 3aMeTKH ABJIAeCTCA M3I02%XeCHHE HOBOFO BapHaHTa TeOpHH 
<OaJIMILMOHHBIX “rp. Bce mHoxecTBa Buga S; (iG/) OyzyT Mpexnonaratecn 
<OHCUHBIMH, a BCe MOfMHOxKecTBAa Sx (K C/)—u3MepHMbiMH AA BCAKOH 
ACCMaTPHBaeMOH flaee MepbI p, Ha S,. 

1. IlycTb & — kommuiekc NoAMHOxecTB MHOxecTBa J. CormacoBaHHoe cemell- 
TBO MP [te Ha Se = {Sk} keg Ha3bIBaeTCH BHYTPECHHUM, eC MPH MOObIx 


KEK u f,ES, weet MecTo px (fx) >0. MuoxecTBo Bcex BHyTpeHHHX 


‘OrlaCOBaHHBIX cemelicts Mep Ha Sx o6o03HauHM uepes W (Sq). 


Teopema 2. Cywecmeyem makoe mononoceudecKkoe omoOpaxceHue ~ MHO- 
wecmea W (Sg) @ 36K.AUd060 Npocmpancmeo E coomeemcmeyrowet pasmepxocmu, 


IMO 6CE YCAOBHbIE BeposnmHocmU Buda URUK (Fritz) oKasbieaiomca pagHomepHO 
lenpepolenbimu Ha 6cem oOpase oW (So) Qyxkyuamu cemeticmea He @ CmbICre 
wempuku E, a samoikanue 9gW (Sg) 6 E 2omeomopdxHo 3samKnymomy wapy 


oomeemcmeytowett pasmepHocmu. 

2. Bo3bMem IIPOHSBOJIbHBIC KcLCI wu Gyfem rosoputs, uto Ha S; 
alah cyuaHHbIH Nepexoy tz c K), ecmm ana mo6nx RCL, NCK, 
-C Sp, yESy onpefencupt uucna 7h % (x| y), yAOBueTBOpstoUMe cle qyIoulHM 


‘C IOBUAM: 
1°. TIpu mo6nix cbukcupopanuylx N CK u y€Sy 


Be. (Yee Ie Ly xk Se 
jpemcTaBsaeT coOOH cormacOBaHHoe CeMeHCTBO Mep Ha {SR} ney: 
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Tlaa mo6six RCL, x€S,,N CK, y€Sy, Kak TOMKO Xyap = YnaR 


Tr < Wy (x | y= TN N (%pvn | y). 


3°. TIpu mo6nix N,,NoC K, ana xoroppx N,Q Nea=A, u npOuSBOmbHb! 
RCL, x€Spr, y€ Sy uMeeT MecTo 


eh Kise |g) = Dy Wea yy Oe ez Ue eer 
z6S yn, 


Cnyualinpie nepexogp n’(Ly|Ky) u 2” (L2| Ke), HasbplBaloTca cor mac 
BAHHBIMH, ecnun gna mo6nx RCL, Ls, N.CKLO Kot Gor, 4 Ge 


wee yt (| Y) = eR yt (| 9). 


MuokecTBO BCeX YHOpAAOUeHHBIX Map moqMHoxKectB J Buna <K, Ld, ra 
K CLES, o603Hauum uepes Dg, a MHOMKECTBO BCeX YIMOPAOUCHHBIX Ma 


<K, I>, rne KEK—u4epes We. Iloq ~(Dg) Oyqem nNoHHMaTb cHCTeMy CJIy 
yaliHbix mepexoyos Buga 7(L|K), rae <K, L>€@g. Ananornuno onpexe 
JineTca cuctema z (‘f’g). | 
CormacoBaHHaad cuctema m(‘I’g) Ha3spiBaeTcA MpOWOMKeH HEM Corsmaco 
BaHHOH cucTembl (Mg), eCIH KaxpI ciyyaiHb mnepexoq us (Ve 
coracoBaH C KaxKJIbIM CJlyuaHHbIM TepexoyomM us (Wo). 
Teopema 3. Jaa moeo umo6oi Kascdaa cucmema euda (Dg) umer 


npodoan#ceHue, HEOOXOOUMO U OCCMaAMOKHO, umoObol KOoMNAeKC K Oobla peeyAAPHOM 
Jlanee nox 7 (tg) OyweT MOHUMATECA HEKOTOpoe uKCHPOBaHHOe NpPOAOoI 


*KeHHe 7 (Mg), HasbIBaemMoe MAPKOBCKUM. 

3. Han Kaxgoro peE€W (Sg) (a TakxKe MA Kaxjoro Pe CPW (S@) 
YCNOBHBIE BEPOATHOCTH BULA Pry x (Fp lf.) (RUK €&) onpeyenstor HeKoTOpys 
cucTemy CylyuaHHbIX NepexoqoB Bula t(Dg). BBugy paBHomepHol HenpepHiB 
HOCTH 9THX BepOATHOCTeH CooTBeTCTBHe TOYeK U3 PW (Sg) cucTemam curyyaliun: 
TlepexOJOB MOXKHO MO HeIpPepbIBHOCTH PpaCMpOcTpaHHTb Ha 3aMblKaHHe 3TOFr 
MHOxKecTBa ~W (Sg). Bee mosyuyaembie Tak CHCTeMbI CJTyuaHHbIX Tepexojo. 


Ha30BeM pe auU3YeMBIMH. 

Teopema 4. Peaausayemocmb Kadcdoti Ccucmemol Cayuatinolx nepexodo 
PQCNOsHaeMCA NPU NOMOLIL OePAHUXEHHO2O 4UCAA |AeCMeHMAPHOLX Onepayutt 

4. Ilyctbp J] — MHoxecTBo urpoKop; ® — peryapHoe cemelicTBO KOaMIM 
(R ecTb perysapHpilt KoMMekc nogmMHoxectB J); S; upu smo6om i€/— 
MHOKECTBO (YHCTLIX) CTpaTeruH urpoka i. OnementTb! Sx (K € ) Hasoser 
YHCTHIMH KOAIHWHOHHBIMH CTpaTervHAMH, a 9NeMeHTH! S; —4HC 


TBIMM CuTyaluamu. Ilyctb, fanee, KCK, aHY (KER) — hynKkuny 
NIPHHMMaIOlve BellleCTBEHHbIe 3HaveHuA Ha S. OTH 3HaYeHHA Ha3bIBalOTC 
BHUrpbwaMu KOadunHH K B COOTBETCTBYIONeH CHTYAaNH. 


CucTemy 
T= URIS ig os (ARR eR (1 
OyeM Ha3blBaTb KOA HINMOHHOH Uurpo;d. 
Cuctema 


= U, K, {S; Jeg, & {Hzleea 


HasbipaeTCA CMCINAHHbIM pacuinpeHuem urpbi (1), ecun S), (KES 
€CTb MHOKeCTBO BCeX peaJIM3YeMbIX CHCTeM CJIyUaliHbIX MepexoJoB Buy 
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: 


e 

(®,,) (Ik O3Ha4yaeT KOMMIeKC BCeX MOAMHOXKeCTB MHOxKeCTBa K). Bce pea- 
M3yeMble MapKOBCKHe TpofomxKenuA x (Eg) cormacoBaHHbIX CHCTeM calyuali- 
bIX TepexonoB Bula (Mg), cocrosmux u3 cuCTeM BHsa m(D;,) (KES), 
Ha3OBeEM YTOYHEHHBIMM CHTyannaAMu I”, a BxOfAMMe B UX COCTAaB 
MepEI m(-|f,) Ha S; —cuTyauuamy. cumin BbIMPpbIla Hx B I“ onpe- 
euIMeTCH KaK MaTeMaTHYeCKoe O*KNMAnHHe 


Ha(e) = >) Heed lf): 


FrESy 


Ecam = — HekoTopad ytTounennas. cutyauua I“, to mpu KER u f, ES, 
nox n|f, Oyfem NoHuMaTh cHTyaunio (T. e. Mepy Ha S;), Aa KOTOpOH mpu 
mi060m f, ES, 


(=I Fx) Fi) = 7 FI Fx) 


PaccMOTpHM HeKOTOpoe OTOOpaxkeHve ~ KOoMMIeKca K B SK, pH KOTOPOM 
KUGKE® wu KN OK =A. Cutyana m Ha3zpBaeTcaA g-yCcTOHUNBOH, ecu 
mpu mo6om KEK u mpouspoubHbix fre Sz u fx ES x 


Hy (|| (Fe, Fx) < Hx fg): 


Ecam Komnuiekc & nynpmepen, R =RK\ {A} un oK =A pu mo6om K ER, 
To urpa [ craHoputca OecKoawHIMOHHOM, a MOHATHe -yCTOMYMBOCTH cHTya- 
Wu mpeBpaiiiaeTcA B TOHATHe HX paBHOBecHocTH no Hoauy. 
IlycTb 
QS RG Res Dl a Re ee 


NOCNeAOBaTeJIbHOCTh TOAKOMNIeKcoB &, B KOTOpOH R;_, (i =1,...,”) sB- 
JIACTCA HOPMAJbHbIM MOAKOMIeKcOM R; H Nomyuaetca u3 K; yHaneHHemM 3Be3), 
BCe€X BepIUMH, MpvHafexaliux MHOMKecTBy Q; BCeX COOCTBEHHBIX BepilHH 
Kpaliunero octopa T; B §;. Pa306bem Kaxkfoe H3 MHOXKecTB Q; Ha TlonapHo 
HemepeceKaloulvecA MHOKEeCTBA HPPOKOB 


Q: = Ka U Kie U O00 U Kir, 


WM cemelicTBO Bcex MHOxKecTB Buna K;; (i=1,...,n; J=1,..-,7;) IpHMemM B 

KayectBe &. Tlonowum ¢°Ky=A, a upu i-<lua jl o'K;CKe, rye 

k<i um kR=iul <j. pu 9Tom Oynem TpeCoBarb, YTOObI pH MOOLIXi UH j 
Ki; U pK: ER. 

Tr eopema 5. Beakaa KoaauyuonHaa uepa VY dan sto60e0 omobpascenun 

euda ~ uMmeem Y-YCmotinueble CUMYAYUU 6 Cé0CM CMELUAHHOM paciuuUpeHUt. 


JleHHHrpaycKkoe oTMeeHHe Tlocrynuao 
Marematuyeckoro uncTuTyta uM. B. A. Creksiopa Ome eoDo 
Axkajemuu HayK CCCP 


HIMTHPOBAHHAS JIMTEPATYPA 


H. H. Bopo6pes, Yen. matem. uayk, 14, 4(88), 21 (1959). 2 ale Jale: 183 6) (yer 
6pen, JAH, 124, Ne 2, 253 (1959). %J.Nash, Ann. of Math., 54, 285 (1951). 


Jloxaxayn Akayemun nayx CCCP 
1960. Tom 131, M3 


Unen-Kkoppecnonyent AH CCCP H. M. rEJIbbAHA u M. HW. TPAEB ) 


MIPEOBPASOBAHHA ®YPbE BbICTPO YBbIBAIOWMX ®YHKUMA 
HA KOMIIJIEKCHbIX MOJTYMPOCTHIX FPYMNMAX 


) 

1. IIpoctpauctsa ®,. Henpusogumpie pescTaBsleHuA KOMIIJIEKCHBIX 
nowyupoctTHx rpyum Jin yqoOuee 3afaBaTb He B OaHaXOBbIX MpOCTpaHCcTBax; 
a B JIMHeMHEIX TOMOMOrMYecKHX poctTpaHcTBax Q,, KOTopble MbI ceHuac 
onmuem. Ilycts G— kommsekcHaa Nouynpoctaa cpa3Haa rpynna JIlu, D—ee 
KapTaHopcKand nosrpynna, Z u Z—noprpynnpl, MOpoxAeHHbIe COOTBETCTBEHHO 
MOJIOXKUTEbHBIMH HU OTPHILaTeJIbHbIMH KOPHEBLIMH BeEKTOpaMH. BBejlem mpoctpaH- 
ctpo H =G/Z mpaBpix kmaccoB cmexHocTH G no Z («ocHoBHoe atbpuHHoe 
IIpocTpaHcTBo»; yepes g Oyem OOO3HAUaTb KJIacc CMexHOCTR us H, cojep- 
*Kauluh g EG. InemeuTh go@G 3afaiwoT WBuxKeHHA B H, pH KOTOPBIX Kylacc 


CM@EKHOCTH g TlepeXOJHT B Yo; Ha H cyulectsyetT Mepa dg, HHBapHaHTHaA 
OTHOCHTeJIbHO 9THX BH XKeHHH. C [pyro cTOpOHb!, mO60H saiemMeHT 6€D 


3ajlaeT B H «npeoOpasoBaHue NofsoOua» g—>6g, MepecTaHOBOUHOe C TBH Ke- 
HHAMH (HETPpyMHO BHJeTb, UTO KIacc 68 He 3aBHCHT OT BbIOOpa MpelcTaBu- 
tena Bg). Tlonomxum d(6g)/dg = B (9). 

Has0peM IpOcTpaHCTBOM Dy, rye (6) — KOMMVJICKCHbIM XapakTep Ha 
D (tT. e. romMomopdu3m rpynnsr D B rpynty KOMMJIeKCHBIX 4ACe TO YMHO- 
2KCHHIO), IPOCTpaHCTBO BCeX HelpepbIBHBIX OecKOHeYHO udpepeHuupyembix 

e ext aut 

dyHKunit p(g) Ha H crenenn ofnopognoctu y(3)8 “(8), T. e. TaKHX, 4TO 


id Fam asi 
(5g) = 9 (g) x (8) 8 “(8). Tononorua B D, 3alaetcn ecrecTBeHHbIM oOpa3om. 
IIpocrpauctso Y, MOXHO peaIM30BaTb HHaue. BreleM «OCHOBHOe MpoeK- 
THBHOe Mpoctpaxctso» Z’=G/ZD, toukamu KOTOporo cayxKaT «mpsAMple» 


~~ 
6g B H, rye 6 mpoderaer D. Pa3noxum Z’ na N nofmMHoroo6pa3suii: MHO- 
*KECTBO TIPAMBIX 62, ZEZ, TOmMecTBeHHOe C Z, H N—1 MuoxecTB mpsaMbIx 


a 

s;2, Te s; — aeMeHT rpynnl Belina, s;s_ 1 (N — nopsagoK rpynnsl Bela). 
Ilocuiequue N—1 mHoxecTB uMewT 6oee HH3KYI0 pa3MepHOCTb 4 MOryT 
TPaKTOBaTbCA KaK MHO2KeCTBa «OCCKOHEYUHO YlasIeHHbIX TOYeK» B Z’. Sananum 


Dy, Kak Mpocrpakcrso dbyHKuui Ha Z, 3aMeHUB (pyHKIUHH ¢ (g) Ha H (pbyHK- 
wuamu f (z)=9(z). PynKuun f(z) us D, Geckonewno puciepesuupyemp u 
HMeloT Ip yAasleHHH zZ B OecKoHeyHocTh N — 1 3aaHHbIX aCHMMTOTHK (nO 
uHCY THMOB OecKOHeYHO yJlaseHHbIX To¥eK). B yacTHOCTH, ecmH pH zZ—>0o 


MOXHO NoopaTb Takoe § = 6(z)ED, uro limédz= go, To npu Oompmmx z 
umeem f (z) ~ Cy“! (8) 8% (8). 

2. Ipeyctapnenua B Dy. C KaxkbIM mpocrpanctsom BD, cpaxKem 
pencrapenue rpynnp G: T%o(g)=9(gg), GeH. Ecnu mb 3ananum De 
He Kak MpocTpancTBo dbyHkuwi Ha H, a Kak MpoctrpaHcTBo dbyHKunit f(z) Ha 
Z, TO PopMyvla JA onepaTopa mpwHumaer Bug T%f (z) =f (zg) x (8) B-*(8)y 
re z2g=2'€Z u 5€D onpenenmotca u3 COOTHOMeHHA Zo == COee Gade 

IIpeyctapenua rpynmpt G Bp XH, HenpHBOAMMBI JA BCeX y, 3a UCKuIOUe- 
HW€M MHOXKECTBA OCOOLIX XapaKTepPOB, HMetolllero Gomee HH3KYI0 pasmMepHOcTs; 
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il STHX OCOOBIX XapakTepoB y NpescTaBseHua BD, OKaspBaloTca nosy- 
pupofumbimu. Byfem ucKaTb onepatop B, nepesonamuit D,, B Dy, wu mepe- 
TaHOBOYHbI C OMepaTopaMu mpeyctasnenuli: BT% = TFB ana mo6oro g €G. 
\KA3bIBAeTCA, UTO TAKOM OlepaTop CyllecTByeT HM OOsayaeT OOpaTHBIM Tora 


TOKO Tora, Kora y; HW Y2 CBA8AHbI COOTHOIIeHHeM 2 (5) = y, (5°), rue 


—> 6° — HekoTopplii aBromopdu3m u3 rpynne Belina. B stom cayyae mpey- 
TapleHia B D,, U Dy, ABNAWTCH IKBUBAJICHTHBIMU. Kpome TOrO HMeIOT MecTO 
coOble clyuau, Kora MepecTaHOBOUHbIli OnepaTop cymecTByeT, HO He UMeeT 
6patHoro. B sTux cayyaax (OHM pa3s0OpaHbl B KOHLe cTaTbH) NpeycTaBnenus 
D,, U Dy, Ha30BeM NOMYSKBUBAJICHTHBIMK (CM. TakxxKe (?)). 

Mbt MoxkeM Tellepb TOBOPHTb O «MpocTpaHcTBe» NOMapHO HESKBUBAJICHTHBIX 
peycTaBlenul rpymnst G B mpoctpancTtBax %,. Touku, rye 3TH mpepcTan- 
€HHA OKa3bIBalOTCA TMOYUPUBOXMMbIMU, SIBJIAIOTCA OCOObIMM TOUKAaMM «Ipo- 
TpaHcTBa lipefcTaBseHHi». «YHuBepcabHOM HakpbIBalOllel» JA MpoctpanctTBa 
PeACTaBJIeHHH CIyXKUT anaMTMUeCKOe MHOroOGpasHe X BCeX KOMIVJICKCHBIX 
apaktepow y(6) Ha D. Vpynna Betina S sapnaetca ananorom (tbyHfaMeHtadb- 
ow rpynnl. 

3. OcHOBHOe rpynnoBpoe Koupbno TI uv nmpeo6pas0BaHHua 
Pypbe dyuHkunk us I. Hasopem cynKunwx(g) Ha rpynne G Onc Tpo 
OplBawurel Hwa G, ecau|x(g)| =0 (lg) 219 mt06or0 KOoHeuHOMepHOro Mper- 
TaBsieHua 1, rpynibl G B yHHTapHoM mpocrpanctse *. IIpousBpoyHnmn cbyHK- 
wu x(g) HasoBeM BbIpamwenun P(X;)x(g), roe P(X;) — nponsBonbubiit 
fHOrowleH OT OMepaTopoB JIM seBbix M MNpaBelx cyBurop ua G. I[lycrb 
"— COBOKYMHOCTb TaKHX OecKOHedHO Audpdepenuupyembix PyHKuHH x(g) Ha 
*, uro P(X;)x(g) ecTb OnicTpo yOpipaiomad (yHKUMA Aa mo6oro P(X;). 
JupewemuM B I yMHoxwKenne Kak CBepTKy H BBeeM B I ecTecTBeHHbIM 06pa30M 
onosornw. [lonyyenHoe KOJIbIO Ha380BeEM OCHOBHBIMIPYNNOBHIM KOJb- 
[OM rpymnp G. 

yctp x(g)€V. Torga aaa mo6oro xapaxtepa y = y (6) onepatop 


= \ x (g) T,dg ecTb onepatop B Dy c agpom K (2, 223 x), THe 21, 226Z. 
ITO Apo Has0BeM 1peoOpa3s0BaHueMm Mypbe dyuKuun x(g). Coorser- 
TBue x (g) —> K (21, Z23 y) Nepepogqur Kombo I B Kobo aAgep c OOBMHOL 
[JIA Aep oMmepaiveH yMHOKeHHA. Sazaya COCTOHT B TOM, YTOObI OMHCaTb 
mpa K (21, 2; y). B u.n. 4—6 dopmysupyrotca HeoOxoyuMble HM ocTaTou- 
ple yCOBUA Ha cdbyHKuUMIO K (Z,, Z2; y), IPH KOTOPbIX OHA ABJIAeTCA Npeocdpa- 
30BaHveM Mypbe HeKkOTOpOH (byHkunn us I **. 

A. IIpunagne xuHOcTH K (4,2; yy) pocTpaHcTByYD,& D,-. Apo 
epaTopa B MIpoctpauctTBe Dy, B TOM 4uCIe H ONepaTopa T%, eCTb aJIeMeHT 


eH30pHOoro mpovsBeqeHuaA DY, &) Dy upoctpauctsa HY, wu upoctpanctsa D,, 
MY COMps2xKeHHorO. SaMeTHM Tellepb, 4YTO WpocTpaHcTBO Y,-+, rye yt (6) = 


—y (51), BkMaqprBaeTCA eCTeCTBeCHHbIM OOpasoM B Dy, MOCKOMbKY sOOaA 
byHKUMA W3 Dy-1 B3ajaeT JMHeHHEIM cbyHKUMOHaI B Y,. OkaspipaetTca, 4To 
ipeodpasoBanue Dypbe K (21, 22; y) yHkumu x (g) € [’ npunaqnexuT mnoj- 
IpoctpaucTBy D, & Dy-1 mpoctpauctsa D, & D,. Takum oOpasom, K (Z;, 223 x) 
IBJIAeTCA OecKOHeYHO AudPepeHuNpyeMou (yHKUMeH OT 2, HM 2, HM YoBwJer- 
sopAeT pH Sompwux z,,2, N*%—1 acumntoruyeckuM cooTHOileHusM, rye 
V —nopayok rpynne Bela. 

5. YcnoBua Ha pocTt PyuKuun K (4, 22; y). PynKuua K (Z, 22, x), 
1 TaK2xKe ee MpOM3BOAHbIe MOOOrO NOpAAKa MO WapaMeTpaM IJIeEMEHTOB 2), 226 Z 


* Ecau rpyima G peamu30BaHa Kak rpymma MaTpHll, TO 9TO TpeOopanne PpaBHOCHJIbHO 
nenyromemy: |x(g)|—=o(g|\-") ama mo6oro n>0, rae | g|? =Sp (gg ). 

** Tina caysas, Korfa G—rpynma KommueKcHBIX MaTpHi, 2-ro nopstKa ¢ Ompenesn- 
esiem 1, 9Ta 3afjaua Oblia pemena B (1), a 3aTem ApyruM cmoco6om B (°). ITpeoOpasopanus 
Dypbe dynkuua Ha rpymne BeulecTBeHHEIX MAaTPH 2-ro NopAAKa c OnpezenuTenem 1 novy- 
(CHB! JIPYTHMA MeTOaMmu B (3,4). 
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bo] 
be 


’ 


ABUIAIOTCA WebIMH (byHKuNAMH oT y. Hx onncanue yoOHee B TepMHHa 
«mpeo6pasopaHHt MewiHay 9(2,, 22; 6), CBASAHHBIX C K (21, 223 %) COOTHO 
IleHHeM 


K (235 225 We \¢ (21, 203 ) K (6) do, 
f 


rye 6€D, a uuterpam Oepetca 0 HHBapHaHTHOM Mepe. Vimenno, 2a sr06o0re 


n>O cysKkuua 0(2,, 223 8) yoBmeTBopser ycnosmo | (21, 22; 6) | = 0 (| 5") 
paBHOMepHO B JlOOOM KOHEYHOH OONaCTH NO Z, H 2p. | 
STOMY 2Ke YCJIOBHIO YLOBJIETBOPHAIOT [JIA JMOOBIX £1,226 GPYHKUHH 9, g, (2102238 


=9 (2181, 2282, 81 852) 8” (81) B- (8), Pe eMEHTHI 212) = 21 U 2282 = 29 UE 
Zu 8,,5,€L onpelenso1cd paBeHCTBaMH 2,2) = 615121, 2282 = Codo%0; Gy, C2 EZ. 
Bnpoyem, MocTaTouHO TpeOoBaTb, YTOObI Lj, G2 UpOOeramH MO OAHOMY MpescTa: 
BUTeIIO M3 KaxKLoro JBYCTOPOHHerO Kslacca CMe2xXHOCTH rpynnbl G no nozrpynn 
K =ZD (sto yaet N? ycnosuli, rae N — nopsfok rpynnb Belina). . 

6. CooTHOMeHHA Mey ANpamu K (2), 23 x1) HK (21, 223 Xe): 
Jina HeKOTOpbIX xXapaKTepOB 1, Y2 CYWIeCTByeT Tako onepatop B, oTO- 
Opaxaiomnh D,, B Dy, TO 


BK (21, 223 ¥a) = 4 (Zits, 203 Yo) Be (1) 


Jina onucaHua 93THX COOTHOWeHHH BBeeM paccmoeHHe MHOroobpasna Z 
Ha TlopmMHoroo6pasna. IlycTtb N (D) HopManu3atop nozrpynnpst DB G. Maxtop- 
rpynna N (D)/D («rpynna Belins») cocTOHT 43 KOHeYHOrO UHCJIa 9JIEMeCHTOB; 
NYCTb Sj,..-,S,,— MpeAcTaBuTemH Kslaccop cMexHoctu N (D) no D. Kaxpomy 


Klaccy cMexHocru N (D)no D conoctaBuM mHorooépa3He Z; 3JICMeHTOB 2;€Z, 
lpecTaBHMbIX B BHJle z; = C,s;50,, re S$; — NpeAcTaBYTesb KJlacca CMeKHOCTH, 
C1, 6€Z un 5€D. Stu muoroo6pa3sua Z; momapHo He mepeceKaloTca, H Ux 
oObeMHeHHe eCTb BCe Z. 

6,1. CooTHowmenHua OOmero THHa. Ecnu xapaKtepbl y, H Y% 


CBA3AHbI COOTHOIWeHHeEM 14 (8°) = Yoo), Cre wee s;58; -, TO aypa K (21, Zo: ¥2) 
u K (21, 22; Y2) CBA3AHbI CooTHOWWeHHeM (1). Onepatop B s3anaetca saypoM 
BA Zire>) = (28u-5); dyHKkuua B(z) cocpemotouena Ha Z; uw 3amaetca Ha Z; 
copmy oH 


B (zi) = %4* (8:) 8 (82), (2) 


rye 6;€D onpefensetca us cooTHomeHuA 2; = Cs;5;05. Popmysa (2) onpepe- 
uaet B Ha BCeM IpocTpaHcTBe xXapakTepoB X, 3a HCKJIIOUCHHeM OCOG6bIX TOUeK. 
B oco6pix Toukax B(z;) ompeyeiserca Kak BbIeT OGOOMEHHO YHKUHU OT 2Z; 
x1 (6,)$'2 (6;) MpH sHayeHHM TapameTpa y=y2. B stom cayyae B (z;) 
€CTb OO0OuleHHad (PyHKUMA, COcpeoTOUeHHaA Ha OAHOM U3 MHOroOOpasHi, 
rpaHHuHbx K Z;. 

Onepatop B odnafaet oOpaTHbIM onepaTopomM. Takum o6pa30M, cooTHoIe- 
HHA OOWerO THMa BbIpaKalOT SKBUBAJICHTHOCTh MpefcTaBsenuli B npocTpan- 
CTBAXAD yn Dy. 

6,2. OcoOble cooTHOWeHHA. B ocoOnx TouKax MpocTpancTBa xXapak- 
TepoB X BO3MO?KHbI elle OCOObIe COOTHOWeHHA MexAy sppamu K (2), 2; X1) 
HK (21, 22; yo). PaccmMorpyM cbynkuuio a(z;, x) = x(8;) Ha MHOroo6pa3zun Z,, 
re ¥— KOMMJIeKCHbIM XapakTep Ha D, a 6; onpefemaeTca u3 COOTHOWEeHHS 
2; =)s;6;0,. Mbt ckaxkemM, §TO 9aemeHT s; rpynnn Beiima nomunnen 
QIeMEHTY S;, ECM A(z;, ¥) HMeeT IIpH HeKOTOPOM y —yY_ MOMoCc, BHIYeT EF 
KOTOPOM —6-yHKIMA, CocpefoTouenHan Ha Z;. KarKgol nape (s;, $i), PGs 
MOMYHHEHO S;, OTBEYAeT COBOKYMHOCTb OCOObIX COOTHOWeHH MexKLy skpamu. 
Pa3J10 KAM Kak bli KOMIJI€KCHBIM XapakTep ¥ B MpousBeeHue y(d)—=7' (8) y” (8 
aHaJIMTHYCCKOW WH AHTHAHAHTHYeECKON cCocTaBAIOMIUX. Oco6ble COoTHOUIeHHS 
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asbiaioT supa K (21, 223 1) HK (21, 22, %), rae x, (8!) = x46) #6") = 


uw , Si , ” Ste u 

yo (8) (umm x4 (8°) = ya (8) (8!) =% (8). TIpn stom xapaxrepsr yu 
Y2 YAOBMeTBOPAIOT elle MOMONHHTeIbHOMy TpeOoBaHuio, KOTOpoe 6yjeT 
a3aHO HW2Ke. OmMuleM cooTBeTcTByioulHit oneparop B. Paccmorpum ua Z, 

= 1 

YHKILMIO &; (21) = ya" (8,) 8” (8,), re 6; opeyemneTcA M3 COOTHOLeHHA 
, = 05/6;0,. ANanorwuuno onpezenum dynKumo «;(z;). OynKuun a; (2) u 
j(Zj) pa3sioKXUM B TpoMsBeseHHe aHaMMTMYeCKOM UM aHTHaHaNHTHYeCKOL Co- 
TABIAIOUUX (2;) = a; (2;) %; (Z,), &; (2;) =, (z;) a; (z)) H MpofouKuM s3aTeM 
YHKUMH &,(Z;), %; (2) MO avaMTH4eckux (pyHKuHit a, (Z,), %; (Z,) Ha Z;. 


lo MpeAnooxKeHHIO, CyMlecTByeT TaKol XapakTep Yo (5) = x (8) x, (6), 4TO 
piyeT y(5;) pH y = Yo, THe 6; onpesenserca u3 cooTHOUeHUA z; = C,5;5;65, 
CTb 6-(pyHKUMA, cocpefoToyeHHad Ha Z;. VMckompli onepatop B 3apaerca 
mpom B (2,, 22) = B (2s21"), roe B(z) — o6o6mennaa tbyuKuua ua Z;, onpe- 
ensemMan (bopMy Jon : 


B (2,) = Bory a; (2,) &; (2,) x5? (82) x (82) Up x = Xo (3) 
AIM COOTBETCTBEHHO dbopmysiow B (z) = Bury a (2,) &; (2,) x) 1 (82) x (82) pu 
=yY0)- JlononHutembHOe ycylopHe Ha xapakTep y2 (a TeM CaMbIM H Ha 
apakTep 1, B CHJIY COOTHOWeHHH Mey y; HU Yo) COCTOHT B TOM, 4TO 
3(2;) WOMKHO ObITb OCOOOUIEHHOH yHKUMel, cocpefoToyeHHOH Ha Z; (uu 
a MHorooOpa3Hv, MOAYHHEHHOM Z)). 

Oco6bie COOTHOWICHHA MexKAY AMpaMH CBA3aHbI C TeM (baKTOM, YTO Mpen- 
TaBleHHA B NpocTpanctBax D,, re y— OcoOblH xapakTep, AvImIOTCA MOWy- 
puBonumbimMu. IIpu 9TOM B pa3sJIMYHbIX poctpancTBax D,, u Dy, MOFyT 
CTpeyaTbcA UMHBapHaHTHble MOANpocTpaHctBa UJIH (bakTOp-MpocTpaHcTBa, 
pe[CTaBJIeCHHA B KOTOPbIX 9KBUBaJIeHTHbI. B yacTHOCTH, OCOObIMH COOTHOLIe- 
MAMM MOJIHOCTLIO ONHCbIBAaIOTCA BCe HHBAapHaHTHble NOANPOCTpaHcTBa B MOWy- 
PHBOJHMBIX TpoctpaHcTBax Dy. 


Tlocrynuao 
16 XII 1959 


IHMTHPOBAHHAA JIATEPATYPA 


1Y.M.Teapgaug, JAH, 124, Ne 1 (1959). 2 F. Bruhat, Bull. Soc. Math. 
rance, 84,97 (1956). §L. Ehrenpreis,F. Mautner, Ann. Math., 61, 406 (1955). 
mEhrenpreis, F.Manitner, Trans. Am, Math. Soc., 84, 1 (1957). 8 ete 
MenoGenkKo. WAH, 126,.No 3 (1959). ‘YH. M.'Ternd@ aaa, Po Eile 
0B, O6o6menHbIe @yHKWUHA u JelicTBuA Hay HUuMH, B. 1, 1958. 
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Jloxuayp Akagemun nayx CCCP 
1960. Tom 131, Ni 3 


Jl. &. JABUJEHKO 


O MPMMEHEHHM METOJA BAPHAWMH NAPAMETPA K OBPAIJEHH 
MATPHIL 


(IIpedcmaeneno akademuxom H. H. Boeoawboeum 16 XI 1959) 


} 


B 3amerKax (1,2) Hamu ObIJI TipefqoxwKeH MeTOX BapHallHwH Mapamerpa Jl 
YHCJICHHOFO pellleHHsl CHCTeEM HeJIMHEMHBIX aslreOpavyecKux HU TpaHClleHeH] 
HbIX yPaBHeHHit. OTOT MeTO OKa3aIOCb BO3MO2%KHBIM IIPHMe€HHTb UH K oGme 
WeHHIO MaTpHil. f 

1°. Tycth A ()= | aie (4) | (i, R= 1, 2,...,n) —kBagpaTHad MaTpuya 10 
paKa nN, 9JIeMeHTbI KOTOpOM AB AAOTCH byHKuWsAMH apace h, TIPHHHMa!0, 
mero Ns 3HayeHHA Ha KOHeEIHOM ae ce DO) SSS 

Matpuny B (A) = |b; QA) || (i, & = 1, 2,...,2) Ha3soBem o6paTHoii K MaTpHI 
A(h), ecaH 

FQ) BY) 2a (1 
rae E—eynnHuwad MatTpuua. 

IIpennooxXuM, YTO pH HeEKOTOPOM 3HaYeHHH TMapaMeTpa A}, HalpHMey 
hK=ho, Asia MaTpuupt A(A)) H3BecTHa OOpaTHad MaTpulla Wes 


BOQ) =Bo=lbel, BRS 1 25 : (2 

IIpeqnosioxHM Jasiee, YTO PYHKUMH Azz (A) (Z, his 1, 2,..., 7) OlpewesieHb 

VM HeIpepbIBHBI Ha BCeM HHTepBasie hy <A  UMeIOT Ha STOM MHTepBasle 
HelIpepbIBHble MpoussosHple. IIpeqnonoxuM, KpoMe Toro, 4TO MaTpuiua A (A 


uMeeT JI BCeX A M3 paccCMaTpHBaeMoro HATepBasla OTAMUHbIM OT Hyss 
onpelesuTesb, T. e. 


DetsAthias Oy nace 


TpeOyeTca onpesemuTb OOpaTHyio Matpuuy B(A) waa Bcex s3aqaHHpp 
3HaYeHHH MapaMeTpa A > Ay. . 

C 9To WesbIo NOcTynaeM CJlelyromlHuM oOpasom. IIpunumaa > 3a HesaBH 
CHMytO TlepeMeHHy!o HM AudcdepeHiyupyA paBeuctTBo (1) mo A, uMeem 


dA(xr dB(xr 
7 BO tA OE. 
Orcrona 
dB (x dA . 
ae = = B (d) ae B (h). (3 


Y paBHeHue (3) mpewcrapsder Coooi, ta, fe TOBOpA, n° OObIKHOBeHHBID 
AucpepeHivaJIbHBIX ypaBHeHHH OTHOCHTeJIbHO HeH3BECTHbIX 9JIEMeHTOB oOpat: 
HOH MaTpuupt B (A). 

UToObl ONpeleHTb IJIEMeCHTbI MaTPHILbl BA) Waa Beex 3amaHHbix 3Ha 
yeHMM A, ypaBHeHHe (3) YHCJICHHO MHTerpHpyeM OMHAM H3 MeTOMOB uuCmeH. 
HOrO uHTerpupoBanns OObIK HOBCHHBIX AuppepenunalbHLIX ypaBHenuit (cM. 


Hanpumep, (3,4)) Ha paseo ho SRK Opn HayanbHom ages (2); 


pH kK = 2G B (i) = [Ore i, Riese 
IIpu 9ToM OOulai cxeMa BbIUMCJIEHHi xapakTepusyeres ‘otuctnh eae I 
MIpOCTOTOH BBINOJIHAeMBIX ONepallH MH C YAOOCTBOM ocymecTBIReTCA Ha coppe 
MeCHHDIX BBIYHCJIMTeIbHbIX MAallIMHaXx. 
Bpa aM culekyeT OTMeyaTb, YTO ecaM MaTpula A(h) cumMeTpHueckan, 1 
KOJIMYeCTBO BBIYHCJICHH HaMHOrO yMeHblIlaeTCA, Tak KaK CHMMeTpHUHDIE 
OTHOCHTEJIbHO TaBHOH TMaronaH 2eMeHTHI MaTpHubl B(A) oMHAKOBEI. 
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I]penmymectrBom peAaraeMoro MeTOjJla ABJIAeTCA TO OOCTOATEJIBCTBO, 4TO 
MpOTH2KCHHH BCeX BBIYMCIeCHHH OTCYTCTBYeT OllepaluaA eens. ITUM 
IMbBIM YCTpaHAIOTCH CuIyyYaH JeweHHH Ha Mawsoe QHCJIO, UTO Z3HAYHTEJIbHO 
TyYMaeT TOYHOCTb TNOJYYaeMbIX JJIEMeHTOB OOpaTHbIx MaTPpul. Kpome TOYO, 
) MHOrHX YaCTHBIX CJIyYax OTCYTCTByeT Take HM OllepalvA BbIUHTaHHA. 
JarofapH OSTOMY B 93THX CYIaAX MOMHOCTHIO YCTPpaHACTCA BO3MOXKHOCTb 


SYESHOBCHUA 3HAKOB HM TapaHTUpyeTcA Hajle2xKHOCTb OKOHYATeIbHOrO pesy JIb- 
iTa. 


Hmxe Mp IIPHBOXHM HeKOTOPbI€e H3 STHX UYaCTHbIX CJY4UaeB, MaJIeKO, 


JHEYHO, HE HUCYepPIIbIBatoltve Bce CyuaH, KOTOPblI€e MOLryT BCTPeTHTbCA Ha 
JAKTHKE. 


Yactupre cayuau. 1. Bce snementsr Matpunpt dA(A)/dd ana Bcex 
M3 PpaCCMaTPHBaeMOrO HHTepBala YOBJETBOPAIOT yCJIOBHIO 


GRC). > ONG (ASS 0), ni eS ee 


ITpUX OOOSHaYaeT TIPOHsBOAHy!IO MO A), a 9dJIeEMeCHTH! HavaIbHOH OOpaTHoOti 
ATPHIUbI By — ycOBuIO 


te <0 (bn > Ul Bed Fe iA eR. 


2. J{ma HeKoTOporo tlesoro uucla p <n BCe 2eMeHTHI OP, (hie, Cente 
iTpHubl By YAOBNeETBOpAIOT ycCNOBHAM 


Bea Ob is SO) bse We Oo pk a, 2. ort 
Be ONG Ot f= peel. pl2ie., Wek eo eee 
SeMeHTE! @,, (A) (i,k = 1, 2,...,n) matpuupi dA (A)/dd ana Bcex KAKI 

JIOBHAM 
Bees Oa (i) <0), ian), 2,:..,n; R=), 2,02. 7p: 
Pe 01 0) r= 102, ns be pL, Poe 
IH Pp =n MbI HMeeM, OYeBH AHO, cuyuan 1. 


3. Bee snementsi bf, (i,k =1,2,...,n) Matpuupt By yaoBneTBopmoT yc- 
BUAM 


bin 0 (Bin 0), =i +k = 2m; 
bie<0 (Oe 0), i+k=2m+1, 
SNeMeHTEI @,, (A) (i, R= 1, 2,...,) Matpuupt dA (A)/dik — ycnoBnam 
a, (r \=.0 (a,,() > OV eete eh 2710; 
a, (0) 0 (a,,(4) <0), ith =2m+1 
ho SRSA 


0 ‘ ° 
4. IIpu HekoTopom p <n Bce aueMeHTH! U;x (i, R= 1, 2,..., 2) HavanbHol 
Tpuubt By YHOBJeETBOPAIOT CJIEAYIOWL“M YCHOBUAM: 


PaO p= ©) onyt ely 23.025 07 eS heartedly BG 

Die ONG 0). = pL pte. my RST, ae ep; 

De Ob Olan te 1,2, 02. 9p; e— pL, pia 2 eeare 
a0 0) tap 1 pb. ni k= pl pl 
ejleMeHTEI @;,() (i, k = 1,2,...,n) MaTpuupr dA(h)/dk Ha Beem uHTep- 


Te Ay CA<KM — yenoBuaAM 
a, 0 (a,() <0), §=1,2,...,pR=1,2,.-.,2 


* 3necb UB JambHeliemM OyeM MpeANonaraTb, TO 3HaK pPaBeHCTBa H€ MO%KET HMeTb 
Ta OJHOBpeMeHHO JIA BCeX SJIEMCHTOB JJaHHOM MaTPHILbl. 
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a,j<0a@,% 50), i=p+l, pte 2 PR ia hye eocans 
a) <0 2,0) 20) 6H 1, 2a Bs eit Wyle oy eens, 
a, (4) > 0 (a, (4) <9), i=ptl,p+2,...,n;k=p+)hp+2,. a 
Siecb Takxke pH p—=n uMeem cayyal 1. 
5. Jina anemeutos 02, (i,k =1,2,...,n) BbIMONHSIOTCA yCJIOBMA: 
bo, <0 (6%, 0), ea Saree ls een 
bie (Ore 0), hice ne ee 


a Ja aeMeHTOB @,,(h) (i, R= 1,2,...,n) — ycuoBUA 


a O>S0@,)<0), @=1,2,...,0; R= 2m 1; 
a, (4) 0 (a, (4) S0), i=1,2,...5n, k= 2m, 


Neate) Ue 


CueRyeT OTMeTHTb, YTO B STHX YAaCTHBIX CHyWaAX SJIeMeHTHI olpeyesHeMo 
MaTpuunt B(A) mpH m060M } H3 MHTepBasia hy» < kA OyyT HMeTb Te X 
3HaKH, TO HM COOTBETCTBYIOUINe JJIeMeHTHI MaTpHubl Bo. ; 

2°. Tipenmaraempiii MeTOo. MpHMeHHM Tak»Ke HU K OOpauleHvIO MOCTOAHHEI 
MaTpHil. B caMoM jlevie, BCAKYIO MOCTOAHHY!0 n-MepHylo MaTpHuy C, oOpai 
Hy!lO K KOTOPOM MbI HIJ€CM, MOXHO TIpelcTaBHTb B BHe CyMMbI AByX MaTpH 
Cy u C, Tax, yTo6nt MatTpuua Cp’, o6patHan K Cy, merKo omnpemenamact 
Torya Matpulla 

Cy = Cy + dC, 


np h} = | copnajjaeT c HCxOZHOK MaTpunel C, a mpu 4 =O umeet oOpaTHyr0 Ce 


Tloctynaa c Matpnueh C, ananormuno mpefbinzymemy (1°), nonyyaem gn 
olpeyleeHnA 3uIeMeHTOB OOpaTHO MatTpnun Cy MaTpuyHoe ypaBHeHue 


aC; i a 
tS Oi. (- 

TlonyyenHoe ypaBHenue (4) 4HCIeHHO HHTerpHpyeM Ha uHTepBasle OMAK 
NpH HavaJIbHOM YCJIOBHH 


K=0, Cy'=C?. 


IIpu stom nomyyenHan matpwua Cy’ nupw }=1 u 6ymeT ucKOMoOii oOpaTHo 
MaTpHlleH K MaTpuie C. 
SameuauHne 1. Odpdextusnocts oOpamenua MaTpuub C B 3HayuTebHO 
Mepe 3aBHCHT OT clocoOa pasOneHHA Ha cyMMy JByx Matpu Cy u Cj. 
Sameuanne 2. QOOpaulenne mpousBoJbHOH MaTpuubt C MoxeT 6pI1 
cBeJeHO K OOpallleHHIO CHMMeTPHYeCKOM MaTPHUbI H JBYM MaTpH4HDIM YMHOK 
HHAM TIpK nomMouM copmysE C+ = C*(CC*)?, rye C*—matpuua, Tpancm 
HHpoBaHHad K MaTpulle C. OOpatenve cuMMeTpHuecKOH MaTPHILbI APWAeTCs 
Kak Y2Ke OTMe4YaJIOCb, 3HAYHTeIbHO Ooylee NpocTok s3ayauel, vem cOpalleHr 
MpOM3BOJIbHOH MaTpuibl C, 
Iloctynuso 
22 X 1959 
UWHMTHPOBAHHAS JIATEPATYPA 
171. ®. TapugeuxKo, JAH, 88, Ne 4 (1953). 27. o. Jlapugeuxko, YK 
MaTeM. #*KypH., 5, Ne 2 (1953). % A. H. Kppiaos, Jlekunn o npHOnmxKeHHbIx BEnCA 


uusaix, M.— JI., 1950. 4 JI. Koaaatu, Uncnennsie merogst pewenna Aubpepennuan 
HbIX ypaBHeHuu, M., 1953. 
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Aoraagn Akagqemuu nayrx CCCP 
1960. Tom 131, N 3 


MATEMATHKA 
H. H. KY3HELOB 


3AMAYUA O PACTIAWE MPOH3BOJIBHOFO PA3PbIBA 
JIS CHCTEMbI KBA3HJIMHEMHbIX YPABHEHMM MEPBOFO NOPAAKA 


(II pedcmaeneno axademuxom C. JI. Co6onestim 27 XI 1959) 


B mpefviaraeMol cTaTbe paccMoTpeHa 3afaua O pacnaye NpOM3SBOMbHOrO pas- 
pbIBa WA runepOovIMyecKOH CHCTeMbI JBYX KBa3HJIMHeEHHbIX YpaBHeHHH Buza (1). 
Hloka3aHo CylleCTBOBaHHe H €JMHCTBEHHOCTb aBTOMOJeIbHOrO pelleHuA 92TOH 
gajlauu JIA HeKOTOporo KJiacca cucTem (1). K paccmoTpeHHOMy ksIaccy_OTHO- 
C€ATCA, B YACTHOCTH, YpaBHeHHA Ta30,HHaMUKH. 

B o6umlel mocraHoBKe BOMpOcbI CyUleCTBOBaHHA HM eMHCTBeHHOCTH O6OOUIeH- 
Oro pelieHHaA 3agaun Kou fia cuctem Buz (1) 0 cux nop moyTH He OOcyx- 
Aasiucb B MMTepatype. YKaxKem Ha pa6oty (°), re MoKa3aHa EMMHCTBEHHOCTb Ky- 
COUHO-FlaKOrO PelieHHA JIA CHCTEM HECKOJIbKO Oovlee y3KOrO KJlacca, HeKeJIH 
paccMaTpHBaeMbI 3fecb. 3aqaya O pacnafe pa3pbiBa u3y4anacb B pabotTe (‘*), 
rye Obvio WOKa3aHO CYULeCTBOBaHHe ee ABTOMOJeJIbHOTO peWIeHHA AIA CcyuaA 
octaTouxo cla6oro pasppipa. HekoToppie 3ameuaHHA MO NOBOAY 3aqayu O pac- 
Maye pa3pbiBa coepxatca B padote (°). 

1. Mpr paccmMaTpuHBaem runepOounuecky!lo CHCTeEMY KBa3HJIHHeHHbIX ypaB- 
HeHHH 


Ee oe oe (1) 


TIpeqmonoxenve oO runmepOosM4HOcTH O3HadaeT, YTO COOCTBeHHbIe 3Haye- 
Hus &(u) u &(u) Marputbl (9; /Ou;) BeL\eCTBeHHbI HM pa3JIMUHbI B HEKOTOpOH 
o6sacTH usMeHeHUA UW. IlycTb AA MpOCTOTbI TAKOBOM ABJIACTCA BCA MJIOCKOCTb 
(uy, U2). PyaKunu ¢,(u) MpewmosaraeM HenpepbIBHbIMH VM BaxjbI HeIpe- 
PHIBHO pMddepenuupyembIMu B 39TOM MiceKocTu, IlycTb 


&1 (u) > & (u). (2) 


Sanmauy Kom gua cuctempt (1) c HadasbHbIMH JaHHbIMY, 3aaHHbIMH 
Ha mpsmoli t= 0, Ha3blBaioT 3ajjayeH o pacmajle paspbiBa Aa cucrembi (1), 
e€cjIM HavaJIbHble JaHHble HMemOT BHA: 


Us WwAO: 


u; (0, x) = 
epee 0, 


(3) 


rye uf, U; —MUPOM3BOJIbHbIe MOCTOAHHBIC. 

 Tlox pemennem sagaun (1) —(3) Mbl NoHMMaeM, Kak OOBINHO, O60OnIeHHOe 
pemenue (5), Mpwuem orpaHwuMBaeMca B HallieM PaCCMOTPeCHHH JIMUIb yCTOH- 
YHBbIMH OOOOWeHHEIMM pewieHuaMH. IIpu 9TOM MbI Ha3bIBaeM HeKOTOpOe pe- 
menue u;(t, x) 3anaun (1) —(3) ycTowaMBbIM, eCJIM BCAKad MHA paspbipa 
x=x(t) B 9TOM pellleHHH yOBNeTBOpHeT B TOUKAX PlaNKOCTH OMHOMy U3 
eleyioulux AByX ycsoBuli (oOG6osHayeHo D = x’ (Z)): 


E (u(t, x +0))<D<E (ult, x—0)), D> k(u(é, x—0)); (4) 


£(u(t,x+0)<D<&(u(t, x —9)), Diz eeii(t, x5 ON. (5) 
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F 

Sagaua (1) —(3) uHBapHaHTHa OTHOCHTeAbHO TpeoOpasoBanuaA o00H: 
t->kt, x—>kx, Tak 4TO ee pellieHve ECTECTBEHHO HCKaTb B BUe U; = U;(x/T) 
Ha3bIBAeMOM ABTOMOJICJIbHbIM PelleHHeM. 

Mbt 4OKaxKeM, UTO JIA HeKOTOporo kslacca cucTem (1) 3agaya (1) —(3 
HMeeT €/HHCTBEHHOe ABTOMOJ[eJIbHOe pelleHHe. 

Onpefenenue. Ckaxem, uTO cucTema (1) upHHagqnexutT kaaccy V 
eCJIM OHA YOBMeETBOPAeT CIeyIOWHM TpeOOBaHuAM: 

A. Jina scakoi mappt Touek u’, wu” cyulecTByeT XOTA Obl OfHa Takas 


TOUKa U, TO 
2 Oey es : 
aU) —9,U) =  @) (uj —4) = 1,2), 
j=l 
iu” pn ao 1. 
B. [na BeaKow napbl ToueK w” uw’ 
Cy (U’) Cp (u’) 


G1 (u”) — & (u’) 2et> 0, Ayo (u’, u") iT ” ” 
C21 (e") Coo (u 


+0, 


cj (u) = (cy (4), Cie (U)) — HOpMupoBaHHbIH COOCTBCHHbIM BeKTOP MAaTPHILbl 
(dp, / Ou i) COOTBETCTBYIOLHH COOCTBeEHHOMY 3HaueHHIO gi. 

OrmetuM, 4To cBolicTBo cucTembl (1) npHHagqmexatb Kaccy V He HHBa- 
PHaHTHO OTHOCHTEJIbHO MpeoOpas0BaHHA He3aBHCHMbIX T€Pp€MeCHHbIX, 3aBHCa- 
mero oT pemeHua. Hwxe MbI HCHOMb3yeM STO OOCTOATeENbCTBO [WIA pacilM- 
peHHA KJlacca pacCCMaTpHBaeMbIX CHCTeM. 

2. Orpanwuumcs paccmoTpeHHem cucTem xslacca V, o6e xapakTepucTuKH 
KOTOPbIX CYU[€CTBEHHO H€KOHTA@KTHBI, T. €. HE MOFyT ABJATbCA JIMHHAMU 
pa3pbipa pewenua. JloctaTouHbIM yCJIOBHeM HeEKOHTaKTHOCTH xapakKTepHCcTHK 
ABNACTCH HeoOOpallleHve B HYJIb MPOWSBOAHBIX OE, /OV~p, TIC Vy — UHBapwaHT 
Pymana, COOTBeTCTBYIOIMH XapakTepucTuyecKoMy 3HayeHuto & (2,3). B uunolt 
(bopMe STO ycCsIOBYe MOXKHO 3allMcaTb CJleyyIoulNM O6pasom (3): 


Ce grad = 5) ¢,, Ou, aa, (6) 


CucTeMa ypaBHeHHli THApOAMHaMHKH JIA Cy4Yad OapoTponHoro TeyeHuA 
CKMMaeMOro Ta3a B UpescraBenuu JlarpanxkKa npuHadexur Kaccy V, ecau 


paccmaTpHBaTb ee B OOnactu V —p’(y) >2e>0 (p, N—aBJleHHe WH YJleJIbHbIK 
o6bem). Yculopue (6) mp sTOM O3HayaeT 3HakKONOCTOAHCTBO p’’(7). Kaaccy V 
MpHHaVIeKUT TakrKe CHCTeMa yPaBHeHHH MarHHTHOM ruAposqwHaMUKH, ONMCHI- 
Balollad OapOTpONnHoe TeveHNe HeaJIbHO NpOBOAAUero rasa B MOMepeyHOM Mar- 
HHTHOM Movie. YcuoBue (6) JIA STOM CHCTeMbI JaeT 


uv 3H? 
P' (0) +b egg > 0. 


Teopema. Sadaua 0 pacnade npouséeorcnoeo paspeiea Oana cucmemot (1), 
npunadrencaued Kaaccy V u yOoeremeopsioweti ycaoeuam (6), umeem eOunCMecH- 
HOe AbINOMODeAbHCE pewleHue. 

IIpuBefem cxemy foKasaTerbeTBa. PaccmoTpenue GyZeM BecTH B MvIOCKOCTH 
HHBapHaHTOB (V4, Us). 

JIMHHM pa3spbiBa, YAOBJeTBOpAIOMMe ycOBHuAM ycrowuusocTu (4) nu (5), 
OyeM HasbiBaTb yapHbIMM BOJIHAaMH cooTBeTcTBeHHO 1-ro nu 2-ro TuNA. Joxa- 
SbIBACTCA, UTO pACCMATPHBAeMbIe CHCTEMBI JONYCKalOT CYWWECTBOBaHHe B pelieHHH 
JIMIUb CYUeCTBEHHO HEKOHTAKTHBIX YaPHbIX BOJH, T. €. TAKUX JIMHMH pasppBa, 
HanpaBJleHHe KOTOPHIX He COBMajaeT C XApaKTePHCTHYECKUM HH CJleBa, HU cnpa- 
Ba OT TOUKH pa3sppiBa. 

Bono paspexenua j-ro THNa Ha3BIBaeM OG6wlacTb ocu x/t, B KOTOpoH 
E(v) = x/t. Touku, c KOTOpEIMN JaHHyt0 TOUKY MOXKHO COCAHHUTS BOHOH pas- 
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bi. 
| 


exkeHHA |-ro uM 2-ro THNMa, paciowlaralorcA Ha MpAMBIX v;= const H w= 
= const (puc. 1). Hanpapnenue crpenku coorsercTByeT ABHXKeHHIO 0 ocH x/t 
T J@BOrO COCTOAHHA K MpaBomy. 

TOuKU, C KOTOPbIMH JaHHYIO TOUKY Vo MOMHO COeCAMHUTh YapHo BOMHON, 
aXOJATCA H3 ypaBHeHHA 


($1 — P10) (U2 — U2) — (P2 — $20) (U1 — Uo) = O 


ycloBuit ycroHunpocrn (4) — (5). Jlokaspipaetcs, 4TO OHM pactoviaratoTcs Ha 
MHHAX, Ha3bIBAeMbIX YaPHbIMH aMaOatTamu (puc. 2) u oOafaloulux cieyro- 


eS 


JYdapHaa 
aguéama 
2-20 muna 


Gonna pas- 
pemenuAn 
2-20 muna 


Mapnan adubama 
t-2o muna 


Fonka paspemerun 
4-20 mura 


S 
SS 


Puc. 4 Puce. 2 


[MMH OCHOBHBIMH CBOMCTBaMH: 1) yqapHble aquaOaTur l-ro u 2-ro THMa, COOTBeT- 
TBY!OULHe TOUKE Vo, MepeceKalOTCA TOJbKO B ITOH TOUKe; 2) yapHasA aquabaTa 
TO THNa MepeceKaeTcaA CO BCAKOH NpAMOH v;=const B OHO U TOJbKO OJHOK 
uKe; 3) TOUKH, JiexKalliMe Ha ayuaOarTe j-ro THMa, MOryT ObITb CBASAHbI C TOUKON 
0 YCTOHYMBOH yapHOH BOHOL j-ro Tuna (Ha- 
PaBJIeHHe CTPeIKH COOTBETCTBYeT ABHXKEHHIO MOU, 
cH x/t OT JIeBOrO COCTOAHHA K MpaBoMy); 
) TOURK, CBA3YEMbIX C Vo YAapHOM BOHOL H He 
eKallHX Ha yapHbIxX aquabaTax, COOTBETCTBY- (r*) 
IMHX TOUKEe Vo, He CYLecTBYeT. 

M3 ycnosuh ycrolunBocTu cuJieqyeT, 4TO 
JHCTPYHpyeMoe aBTOMOJebHOe pellieHHe OOA- 
HO COjlep2KaTb He Ooulee 4YeM 10 OHO BOMHE 
WapHow WIM pa3spekKeHuxA) Kaxkyoro THNA, 
yH44eM BOIHa 1-roTHNa JowMKHA pacnoJlaraTbea 
i ocu x/t mpaBee BOJHbI 2-ro Tuna. CeqoBa- Paes 
JIbHO, TEOPeMa CBOAUTCA K YTBEPXeHHIO, YTO 
[dq JUOOLIX U~ MH U~ CyllecTByeT O2HAa H TOJIb- 

) OfHa TOUKa v* (puc. 3) Takad, TO KpuBad Ly, COOTBETCTBYIOUWIaA 9TOK 
4YKe, IIPOXOAMT 4epes TOUKY V*. CnpaBeAVIMBOCTb 3TOTO yTBepxKAeHHA ycTa- 
BJIMBaeTcaA Oe3 Tpyda. 

OrmeruM, 4TO B cayyae, KOra OfHa XapakTepucTMKa MIM OO€ KOHTAKTHEI, 

€. CYIeCTBYIOT OOJIACTH, B KOTOPbiX 


G 


c; grad &; = 0, 


opeMa TakxKe cnpaBeJIMBa. 
Teopema cnpaBeqiuBa TakxKe Min cuctem (1), He NpHHaqexkalllHx Kaccy 
HO IIPHBOJUMbIX K CHCTeMaM 9TOFO KJaCca Mp MOMOLIA HeBbIPOAeHHOTO Tipe- 
Ppa30BaHUA He3aBHCUMBIX MepeMeHHbIX, 3ABHCALero OT pellleHuA, ONMCAHHOTO, 
upuMep, B paoore (3). [Ipumepom Takoro mpeoOpa30BaHuA ABJIACTCA Mepexoy, 

3HJIepOBLIX KOOPAMHAaT K JarpaHKeBbiM B PHApOAMHaMuKe. 
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Hornaye Akagemun nayr CCCP 
1960. Tom 131, Ne 3 


MATEMATHKA 


Uneu-Koppecnonyent AH CCCP JJ. E. MEHbLIOB 
0 CYMMHPOBAHHH OPTOFOHAJIbDHbIX PATOB JIMHEMHbIMH 


- METOXAMU 
Bo3bMeM MaTPpHIly 
B = || 6in|| (1) 
¢ anementamy bjn, i, n= 1,2,..., u KaKOH-HHOy Ab YMCNOBOH pan 
>, Ws ; (2) 
n=1 


O6osHauum uepes S, yacTHBle cymMbI psa (2), T. e. nomox%KHuM 
nt 
Ss — Up. (3) 
k=1 ; 


Kak H3BeCTHO, pal (2) Ha3bIBaeTCA CYMMHpyeMBIM K 3Ha¥eHHIO S JIMHeMHbIM 
MeTOJOM, OMpefeneMbIM MaTpunleH B, ecuM, BO-MepBbIx, pay 


Ti = ¥} binSn (4) 


a=1 
CXOJMTCA Mp jHOOOM 7 H, BO-BTOPBIX, 
limite Ss: (5) 


i300 

JIMHeHHbI =MeTO], Ha3bIBaeTCH PeryJIAPHbIM, CCIM BCAKHH pA, CxomA- 
tluHica K KOHeYHOK cyMMe S, CyMMHpyeTCA JaHHbIM MeTOJOM K TOM xe 
cymMme S. 

V3BecTHbI HeOOXOMMMbIe HW JOCTATOUHbIC YCIOBUA JIA TOrO, YTOOL! NHHeH- 
HbIM MeTO] Obl peryApHBIM. 

JIuneliupii Merox, ompenemsempili mMatpuue B c elcTBHTebHbIMH 9JIe- 
MeHTAMH, Ha3bIBaeTCA BIOHeE PeryJIAPHbIM, e€CJIM, BO-IepBbIX, OH perysApeH 
B OObIYHOM CMBICJIe H eCCJIM, BO-BTOPbIX, BCAKHH JeHCTBATeJIbHbIN pA, CxolA- 
uiulica K + oo MIM K — oo, CYMMUpyeTCA JaHHbIM MeTOJOM K OeCKOHeYHOCTH 
TOrO 2Ke 3Haka. . 

IIpuMepoM BiOsHe peryJAPHBIX JIMHeEMHbIX MeTOJOB ABJIAIOTCA MeTOBI 
Yesapo (C, «) nomOxwXUTeIbHOrO MopsKa o. 

Bo3bMem Kakyl0-Hu6yb cuctemy ON {¢,(x)} Ha cermeuTe [a, b]. Pay 


Son Gn (x) eG 


n=1 
Ha3bIBaeTCA OpTOrOHaJIb HbIM pxA0M H3 | 6) eCJIH OH ABJAeCTCA PAOM Dypbe 
OT (pyHKILWH G MHTerpUpyeMbIM KBaJipaTOM TNlO CHCTeMe {®n (x)}, Tas. COU 


5 Ci 00. | (7) 
=] . 
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Mi, 


H3pectHa culeqyloulad Teopema: 

Zaa mozo umobet opmoeonaanoneii pad (6) us L® cymmupoeaaca memodom 
Yesapo noaoskumenvonoeo nopsdKa noumu ecwody xa [a,b], Heobxodumo u 
OocmamouHo, 4mobol 


fim San) (8) 


u—->OOo 


cywuecmeoean i UMeA KOHeUNYIO BeAUMUnY noumu ectody Ha [a, bj, 20e) 
u=1,2,... u S,(x) — “acmnasn cymma pxda (6). 

Sta Teopema Opiia MoKasaHa KaymaxKem fia Meroga (C, 1) u SurmMyHyoM 
quia Metofa (C, «) mpH mo06om a >0 *. 

BosuukaeT Bompoc, SyJeT WH BepHa MpeAbiyulad TeopeMa JIA m0Ooro 
jIMHeliHOrO =peryApHoro MeTOJla CYMMHpOBaHHA, ecIM B ee POPMyJHPOBKe 
3aMCHHTb MOCeqOBaTesbHOCTh yucen 2”, u=1, 2,..., KaKOH-HHOyDb Apyron 
BOSPacTalollel MOCMeMOBATeNbHOCTbIO HaTyPaJIbHBIX YNCeN My, U=1,2,..., 
BooOMe 3aBHCHIeH OT MeTOMa cyMMupoBaHHa. Ha stot Bolpoc Mouyuaertca | 
OTpullaTesbHbIM oTBeT. UToOnt ccbopMysIMpoBaTb pe3yJIbTaT, BBeeM Ba OMpe~ 
jeneHus. 

OnpeneneuHne |. Ilycrb yaubt Ba MHHeHMHEIX MeTowa A u BU CH- 
ctema ON {¢,(x)}, 3afaHHaad Ha cermente [@, b]. Mbt ckaxKeM, ¥TO MeTOJbI 
A u B akBuUBaNeHTHHI B UpoctTpanHcTsBe L? yzna cHcTeMbI {9p (x)}, — 
eclH s060H pag Dypbe or dyHkuun € L?[a, b] uM OHOBpeMeHHO CYMMH- — 
pyetca Meroqama A nu B kK OMHOKM u TOM 2Ke CyMMe MOUTH BCIOZy Ha [a, dD} 
HIM He CYMMHpyeTCA OJHOBPpeMeHHO STHMH MeTOJaMM TOYTH BCIOAY Ha TOM Ke 
cerMeHTe. 

Onpenenenue 2, Ilyctb Jawa Bo3pactaioulad mNocweOBaTeJIbHOCTb 
HaTypaJIbHBIX UHCel Ny, U=1,2,... Mbt ckaxkem, 4TO YHNCMOBOH psx (2) 
CYMMHpyeTcsa MeTOZoM T [nz] K cyMMe S, ecu 


lim Sz, =S, 
u->Co 


rae Sp, onpeyessetca U3 paBeHcTBa (3). 

KauMax loKa3asI culefyroulyio Teopemy: 

Ecau ebinoaneHo ycaoeue (7) u ecau opmozonarbHoltt psd (6) cymmupyemcs 
HeKOMOpPoIM AUHELIHDIM peeyAApHoim memodom B noumu ecrody na [a, b], mo 
nalidemcn maka éeospacmaroluan nocrecdoeamenbHOCMb HAMYPAAHOlX UUCer 
Ny,U=1,2,..., saeucniuant monrcKo om memoda B, umo psd (6) cymmu- 
pyemca memodom T [ny] noumu ectody na [a, b] **. 

OyHako B 9TOH TeopeMe MeTon T[n,] He OOa3aTeIbHO SKBUBaNeHTeH 
MeTony B B cMbicule Opeyedenua 1, a UMeHHO, MOX%KHO [OKa3aTb CHeytOllyto: 
TeopeMy: 

Teopema A. Cytyecmeyem makott aunetinoli enoaxe peeyaspnolli memod B 
u makan cucmema ON dbyxkyud $n(x),n=1,2,..., onpedenennoix u oepa- 
HUMeHHOLX 6 Ceoel coeoKynHocmu Ha [0,1], 4mo Oan xrtbott sbospacmarowei 
nocaedoeameAbHOCMUu HAMYPAAbHOIX 4UCeEA Ny, U=1,2,..., memod B une 
aKkeueanenmen memody T|nul 6 npocmpancmee L? Oana OaxHoti cucmemet 
bynkyuu. 

QneMeHTH Oy, n,i=1,2,..., MATPHIbI, COOTBeTCTByIOlMeH MeTony B 
© KOTOPOM HjeT pedb B Teopeme A, ompeslensmotcaA ciefytouluM o6pa3om. 

IIpexe Bcero MbI ONpeyeuAeM 4NCa vy; U3 paBeHcTBa 


> 


yee ee ee 


* (*), Teopema 1.1.8, crp. 219 u Teopema 5.8.5, crp. 222. 
#* (1), -Teopema 6.7.4, crp. 294, 
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Tlono0x%KH4M 3aTeM 


NOs N,=25) vp, Ne=N-a+t¥ (rp Wy ee ee) 
P=1 


M ONpeweHM iA KaxMoro i= 1, 2,... HaTypambHoe yNCNO r; H3 ycnoBuA 
Nrpa<i<N,, (=e re hee 
SicHo, 4TO 
Nosy ee Nat) excle mem)! 


Onpejenum Tenepp BennauHEt D;n Ce LYIOWHM O6pa3om: 
1) Ecuu 


Nra< 1 <i N,, 
TO MbI TIOJIO2KUM 


b,, — Y,> b, i+vz, = Nj; b;, Nr; == i 


bie 0 (Pee. Da eee ae ee 
rye 
al 
(se 
ALT 
2) Ecnu 
i=N,, 
[O MbI TO0JIO2%KHM 
Siegal ales pee = I+ 4; 
Omer Wig St le2, tenho, ee ys 


3) Ecnn 
Nat; 


‘O MbI TlOJIO2KHM 


Or ae ye O(a 2 ay epee 


Jlerko oKa3aTb, 4TO MeToR B, onpenzensemplii matpuueli || b;,||, ect 
MOHe peryJApHbIH Metoy. Kpome Toro, MOKHO onpesenutTb Ha [0,1] Taxyto 
uctemy ON dyHkuyi Op(x),n = 1, 2,..., OFpaHHYeHHBIX BCBOeH COBOKYNI- 
(OCTH, 4TO AIA MeToa B, onpeyeueHHoro BHILe, H WA STON CucTeMbI (byHK- 
uH OyleT cnpapeamuBa Teopema A. Tem cambim Teopema A OyjleT JoKa3aHa. 


Tlocrynuso 
28 XII 1959 
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Jlokaayet Akagemun nayk CCCP 
1960. Tom 131, Ni 3 


MATEMATHKA 


B. M. MHJIJIMOHLIAK OB 


K TEOPHH JH®OEPEHIMAJIbHbIX YPABHEHUE = = f(x, bt) 
B JIOKAJIbHO BbIMYKJIbIX MPOCTPAHCTBAX 


(I1pedcmaeneno akademuxom C. JI. Co6oneseim 23 XI 1959) 


B stok pa6ote oOoOulaloTcA Ha CJlyYaH MOJHbIX JIOKAJIbHO BbITYKJIbIX 
HpOcTpaHCcTB HeKOTOpbIe TeOpeMB!, H3BECTHbIe Wid ypaBHeHua dx / dt = f (x, t), 
B OaHaXxOBbIx TpoctpaHctTBax (1,1”). 

Ilyctb E —nomHoe OKabHO BbIMyKs0e MpoctpaHcTBo u {p (x)} — MocTa- 
TOuHOe MHOXKecTBO MosyHopM B E (*). IIlvcts ¥ (S, E) — MHoxecTBO OTOOpa- 
*KeHMA H3MepHMoro MHOxecTBa SCE” (mesS<oo) B E (E” — n-mepHoe 
3BKJIMOBO MpOcTpaHcTBo). 

@Pyukuna x(a)E¥(S, EL) waspipaetca HHTerpupyeMmou Ha S, ecm 
CylleCTByeT HalpaBsleHHad MoCeMOBaTeIbHOCTh yHKUM xXg(a)EF (S, E) 
(rne 8 B; B—unanpapneHHoe MHOKeCTBO) Takan, YTO: 

1) Kaxkjlad Xg(%) cueTHO3HauHaa CbyHKuUA (°); 


2) WIA KaxKQOH nMomyHopMpl p(x)E{p(x)} Ts (xp (a)) = > plxe(azp)] x 
i=1 

x mes S;,g< 00, roe S;9 (i =1,...,n,...)— MHOMKeCTBAa, Ha KOTOPbIX 
Xg(%) MocToAHHa, a aE S;, p; 

3) Wiad BesKoro e>O0 un p(x)€{p(x)} cymecrsyerT BEB tTakoe, 4TO 
I's (Xp: (a) — xp («)) << © fa BeaKux 8’, B” > 8; B’, B’ EB; 

4) qua Beakoroe > 0 cymjectByeT S3 C S,mesS; <<, Takoe, 4¥To {xp (a)} 
papHomepHo Ha S\ S; cxoquTca K xX (a). 


Torja f= Dye (%g) mes S;,g CyLecTByeT H He 3aBHCHT OT BbIOapa {xg(a)} 
=f. 


Jim 
BEB, 


cO CBOHCTBaMH ey. 


I HaspipaeM HHTerpaJom \ «() da (6omee o6ulni uHTerpan BBe- 
5 
gen B (')). 
BeefeHubl HHTerpad OOaaeT CreMyIOUIMMU CBOLCTBaMH: 
1°. J BnonHe alyuTuBHad tbyHKUMA MHOXECTB. 
2°. J aOcomOTHO HenpepbiBHad (yYHKWLUA MHOXECTB. 
3°, Ec x(a) u y(%) MHTerpupyeMbI, To 


\ ux (a) + vy (a) da =p x(a da + v4 y(@) da. 
S S 


S 


4°. Ecau x(a) wHTerpupyema, To p(x(a)) cymMupyema u 
p (\ x(a) da) <\ p(x (a) da. 
$ s 


5°. Ilycrb x(a) onpeyeteHa Ha KommaxTHom S Cc E” u MHoxectBo & ee 
3HageHHu orpaHHyeno (°). Ilycrb fia BeaKoro ¢> 0 cyumectsyet S, CS, 
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les Se <¢, Takoe, 4TO x(%) HenpeppiBHa Ha S\ S,. Torga x(%) unterpu- 


yema Ha S u \ x (2) dx @mesS-[£#], rae [£]—s3amKnyraa spinyxnas 
S 
JOOUKA MHOKecTBa &. 


6°. Ecnu x(x) uuTerpupyema Ha S u uenpepppna Bp «,€S (mo ornoute- 


mo. K S), TO lim —— \x(a)da cymiectByeT u paBeH x (a,). 
) argysniaxca me | (a) yulecTBy p (9) 


7°. Cuctema 


d ‘ 
X(t) =%, Se =f(x,t), x(QEMCE ana |t—t,|<a, 


ne f (x,t) HenpepbiBHO oTOOpaxaer M XE! B E, 2KBuBaNeHTHa ypaBHeHHIO: 
t 
x(t) = xo +\ f(x (@), de. 
to 
Onpeneneuue. Onepatop A (A (E) CE) saspipaetca c KUMAWILUM, 
IM cyulectByeT O<g <1 Taxkoe, 4TO Ama BcAKUX p(x)E{p(x)}, x, YEE 


p(A(x) —A(¥)) < ap (x — y). (1) 

Teopema 1. /Tycme A—corcumarouuii onepamop, $3==-T =TCE, 
nm) CT, 

Toeda cyiwecmeyem, u npumom eduncmeennoi e@ E, x&T maxot, amo 
x) = x. 

Teopema 2 (8). ITycms T — 3amknymoe eoinykaoe mHooxcecmeo — E. ITycme. 
aT sadanet onepamopo A; (A;(E)CE, i=1, 2), npusem: 1) Ay —coru- 
auwutt onepamop; 2) A,(T) OuKkomnakmuHo; 3) A, Nenpepoleen; 4) ecau 
YET, mo Ay (x) + Ac(y)ET. 

Toeda cywecmeyemx€T makoti,umo A,(x)-+ Ag(x) =x. 

AoKxa3ateapecrTso. Ilycts x€7. Torna (ycmosua 1), 4) w Teopema 1) 
yYILECTBYeT, H MPHTOM e/HHCTBeHHbIN, yET Tako, uTO y = A,(y) + Ae(x), 
_e. Ha T onpefeneH onepatop y=C (x), aA KoTOporo 


CH= ACMA, W)C Oar (2) 


Ilyctb z, v€T. Torga us (2) u ycnopua 1) nonyyaem p(C(z)—C(v))< 
fear p (Az (z)— As (v)) Aa BeAKOM NOyHOpMEI p (x) € {p (x)}. Orctoza, B cusly 
coBuli 2), 3), C HempeppiBeH u C(7) OukomMakTHO (NocyiefHee MpH mo- 
ouu (8)). Paccmatpupan C mMllb Ha 3aMKHYTOH BbINyKIOH OOOO"Ke MHO- 
ectsa C(T) (*) H pumMenaa npuHunn Tuxonosa (°), MojyyaeM yTBepxKeHHe 
>OPeMEI. 

Ilyets Es — npoctpancrso papHomepHoit CXOJMMOCTH Ha KOMMaKTax Herlpe- 
PIBHBIX OTOOpaxkeHuit MHoxecTBa SC EB E. Torga Es—nosHoe N0KaJIbHO 


SIyK0e MpOcTpancTBo C JOCTaTOUHBIM MHOXECTBOM TOJYHOPM {Pp,B (XJ as 
=sup p(x(t))}, |x=x(A)EEs|, roe p(x) mpoderaer {p(x)}, a B mpo- 
t€B 


sraeT HeKOoTOpoe nNoKpbitve S Komnaktamu. Ms 0o003HavaeT MHO2KECTBO 
roOpamenni SB MCE. 

JlIemma 1. ITycmo f(x, t) nenpepoieno omobpascaem MxS 6 E, 2de 
{CE,S=[ty—h, to+h] CE. Mycmo K (t) > 0 — dedicmeumenonaa pynx- 


t 
il maka, umo|(L)\ K(2)ds|<4.< 1(t@S)u npu ecakux x, yEM, p(xjeE 


{p (x)} ; 
pf (x, t) — Fly, t)) <K (4) p (ey). 


ir 
Toeda A (x) =X) + \ f (x(x), t) de —corcumatowult onepamop, onpedese 
fy 


Holll Ha Ms. 
JlemMa BbiTeKaeT 43 cBolicTB 5°, 2°, 4° uHTerpauia. 
Teopema 3. ITycmo f (x, t) nenpepoleno omobpasicaem UX{[t,—a, fg +a 
6 E, ce U=U(x: p, (*—x,) <8), P, (x) €{p(%)} (t= 1,.-. ,n), u nycm 
sup pi (f(x, t))<co (i =1,...,n). Hycmo K(f) >0 cymmupyema ti 
xEU; |t—t.|<a 


[t) —a, toa] u Oan ecaxux x, y@U, p(x) € {p(x)} 
p(t (x, t) —F(Y, #)) <K (¢) p(x — 9). 


Toz0a cytyecmeyem h,, 0< hy <a, makoe, umo 0as ecakozeo h, O<h<hy 
cyuecmeyem, U npumom eduncmeeHHoe, pewenue x(t) navanoHOti sadaxt 
dx /dt = f (x, t), x(t.) =o, onpedenennoe na [t)—h, ty + Al. 

TlokasateabertTso. IlomoxumM hy = min (Ay, hz), rae hy TakoBOo, 4Td 


r 


toothy to 
pes ( \ K (=) L8 \ K - de) ~ i 1, hy ie sup pi (f (x, t)). 
fo ty>—hy x EU; |t—t)|<a, /=1,...,n 


Ilyctb h< hp. Torma, mo memme 1, BrIGopy hz >h u teopeme 1, onepatoy 
t | 


A (x) = X_ \ f (x(t), t)dt wMeeT B 3aMKHYTOM MHO2KeCTBE Se iF] 
to 

< Evin, tp-h) COMHCTBEHHYIO HenosByxKHy!O TOUKy. Tak Kak Ja BCAKOrC 

pemenua x(t) cuctempr dx /dt =f (x, t), x (to) = %) cymectByer 6 > 0 Takoe. 

uto x(t)€U npu |t—t)|< 6, To TeopeMa oKasana. 

SamMeuanHnue. Ecmu B yclopuu Teopempbt 3 3ameHuTb U ua sce E 4 
Loo 

\ K(z)dt< 1, To cyulecTByer pemleHve, olpeyemeHHoe Ha BCel TpAmom 
—COo 

Jlemma 2. ITycmo f(x, t) nenpepoieno omobpaxaem MxS 6 E, 20 
VG ET SSE* %; * 

Toeda onepamop F (x) =f (x(t), t): 1) onpederen na Ms u Oeticmeyen 
6 Es; 2) nenpepoieen. 

JlokasaTesbcrTso 1) cm. (7°). Upes noxa3atenmperBa 2) cocTouT B TOM 
4TO HeNpepbIBHbIM onepatop f(x, 7) HenpepbIBeH PaBHOMepHO OTHOCHTeIbHC 
Kax oro OMKOMMaKTHOrO MHOxecTBa &X< B, roe BC S—nponssonpupili Kom 
lakT, a & — MHOKeCTBO 3HaYeHHH MpOu3BOJbHOH xf Es Ha HeM. 

Jlemma 3. ITycme f (x, t) nenpepoleno omo6pasxxaem MxS @ E(MCE 
SCE), npuwem Ona Kaoedo2eo komnakma BCS cywecmeyem 6uxomnakn 
Fg CE makou, umo f(MxXB)CFz. 

i 
To2da onepamop A(x) = \ f (x (2), t) dt: 1) nenpepoieen na Ms u Oeticm 
to 
eyem 6 Es; 2) A (Ms) OUKOMNAKMHO. 

AokasarTeapberso. 1) cieqyeT u3 temMbl 2 4 cBolicTBa 4° wHTerpana 
2) culefyer u3 cBolicTBa 5° wHTerpana mu Teopemst Ackosu (1), 

Teopema 4. Jiyemp> f.&, t)=fr (wt) fae Dpeceoe 1.x, t), ofa (Xa 
Henpepbleno omodpascatom UX [to—a, ty +aleE (U=U (x: p, (%— x,) <8 
PNG tp (X)}; by eae 

ITycmo f2(UX [to —a, to+ al) Ouxomnaxmno, fy, (x, 1) ydoesemeopsen 
YCACGUAM meopemol 3. 

Tozda natidemca h>0O makoe, 4mo cywecmeyem pewenue nauanonol 
sadaiu x (to) = xX, dx / dt =f (x, t), onpedenennoe na [ty —a, to + a}. 
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Teopema 5(?). Iycmo f (x, t) yooeremeopsem ycaoeuam semmol 3, 20e 
=F, S=[to, +), u nycme cywecmeyem py (x) €{p(x)} u nenpepolenaa 
} ia G(r, t), HeyOoleaowaa no r (t >0, r>0) maxan, umo npu xGE, 


Do (f(x, t)) <G (po (x), #). (3) 


_ Ilycme Oan ecaKoeo ry >O0 cywecmeyem gynxyua g(t), onpederennaa 
wa S, makas, 4mo 


Be acieele deal ears, (4) 


| Toeda Oa éecaKo2o X»EE cyiwecmeyem peuenue HauanoHot s3adauu 
ix /dt = f (x, t), x (to) = Xo, onpedenennoe Ha ecem S. 

Jloka3aTeabcTBo. Ha 3aMKHyToM BEINyKIOM MHOxecTBe T = T (x = 
AGE Po(x(t))<g(t)) (T CEs) onpenenum onepatop A(x) = x) + 


Vi (ct), t) dc. Tlo nemme 3 A(T) Oukomnaxt CEs u A HellpepbiBeH 


to 
ia T. V3 (3) u (4) BewBogum A(T)CT. Tpumensaa npusuun Tuxonosa, 


paKAaHUMBaeM JOKa3aTeJIbCTBO. 

AnvajlOrHyHO OKa3biBaloTcA Teopembl 6 u 7(?*), 

 Teopema 6. /Tycmb ycaoeun meopembl 5 6boInNOAHeHbL OAA BCAKOL Po (Xx) 
{p(x)}, a g(t) oepanuuena. 

Toeda pewenue x(t) HavanoHoli 3adauu oepaHnuxeHo (Mm. e. mHOoKeCmMBO 
Madenul dynkyuu x(t) oepanudeno (°)). 

Teopema 7. /Tycmb ycaoeun meopemol 5 6boINOAHENbL OAA BCAKOL Po (Xx) E 
‘{p (x)}, npuuem (3) moocem Ovlmb BbINOAHeHO AUUb OAA X 6 HeKOMOpoti 
tKpecmnocmu nyAA, a 6 (4)—cmpoezoe paseencmeo. Ilycmo f (0, t)=0, 
(0, t) = 0, npusem mouxa g =0 Onn ypaenenun dg /dt = G(g (t), t) ycmoiti- 
tuea (acumnmomu4ecKu YCmotiuued). 

Toeda x =0 ycmotiuugan (coomeemcméenHo acumnmomuuecKu ycmotiuueaa) 


nouxa Ona ypaenenun dx / dt = f (x,t). 


Buipaxkato OylaromapHoctb B. B. HempbmkomMy 3a mocTaHoBKy 3ayaun 
yka3aHna. 


MockoscKHit rocyfapcTBeHHbI yHHBepcCHTeT Tloctynuso 
um. M. B. Jlomonocospa 20 XI 1959 
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Jlokxaynn. AkaweMun Hayk CCCP 
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MATEMATHK. 


Usen-Koppecnonzent AH CCCP A. H. THXOHOB ux A. A. CAMAPCKHH 


OB OJHOPOAHbIX PA3SHOCTHbIX CXEMAX BbICOKOrO NOPATKA 
TOUHOCTH 


mn. 1. Hacrosulan padora nocBalmeHa TlocTpoeHHIO TOUHOM pasnoctHoli Cxe 
Mbl H Ppa3HOCTHBIX CX€M JIOOOrO NOpAKa TOYHOCTH JIA KpaeBblx 3alay 1-r¢ 
2-ro uw 3-ro pofa AA WudpdpepeHuMasbHoro ypaBHeHHA 


Lead y = elswady sete as) (Ore 2a (J 
re 0< Kip (x) <Ke, 0<q (x) < Ko. 


Bce yKa3aHHble CXeMbI eee K CeMeHCTBY OLHOPOLHBIX TPeXTOYeUHbI 
KOHCe€pBaTHBHbIX Pa3HOCTHEIX CxXeM (',”) Busa 


1 VI; } 
LPO y, = A & — Diy; a Oo, (: 


Ay: = Yina — Ys) VY =Yi— Yin = — (h=1/Nyx¢= ih); 
Aj = A* (p(x: + sh), q(%+sh)] (-l<s<0); © 
Dj= D*(p (x: + sh), q(%i+sh)]) (-1<s<1); 
db; = [p(x +h), q(x: + sh), f(x: + sh)] (~1<s <1), 
A*[p(s), G(s], D'{p(s), q(s)], ®* = P*I[p(s), 4(s), 7 (8)] —HeKotopHle HE 
JIMHeHHbIe Me ae? BHIGHCJIACMbIe pH MOMOUM KBajipaTyp JIA CXEM K¢ 


HeuHOrO TOpsAyKa TOUHOCTH. 
mn. 2. JlaqumM KOHCTpyKUMIO TOUHOK cxembl. BpeyemM MecTHy!O. CHcTemy K¢ 


1 : 
OpAMHAT, MOO%KUB S = — (x — x;), x; = ih. Torfa wntepBad (X;-1, X41) Mp 


A 
oOpasyetca B MHTepBpal —1<s< 1, a ypaBHenue (1) npHMeT Bun 
pee A Regl du SoS = 
ios — fi? —— 2 s 


rye p(s) =-p (x: + sh) u T.-2. 

Jia MocTpoeHHA TOUHOH CX€MbI’ LOCTATOUHO yCTaHOBHTb COOTHOEHHE, CBS 
3bIBalolee SHaYeHHA u(s) mph s=.—1, 0, 1; 3TO BO3MO>KHO, TaK Kak peu 
HWe ypaBHeHHA BTOPOrO NOpAyKa Ha HHTepBasle ONpeeAeTCA 3alaHHeM 3H: 
YeHHH HCKOMOM (yYHKUMH Ha KOHUAX STOO MHTepBasia. 

OO6mee pewieHHe ypaBHeHua (3) MpezcTaBuMo B Bue 


- a(s; h)— / 
(9) = Fae + Bare D+ My: A ( 


rye a(s; h) =v, u B(s; A) = ve — Ba AHMHeHHO He3aBHCHMbIX pelieHHA OH 
powHoro ypaBHeHHa 


Lv=0; a(=1,)=0, cS) 
B(l; A)=0, 8B’ (1; 4) =—p (I), 
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(s; h) = v3 —- pellenue HeOMHOpoAHOrTO ypaBHeHus 


Ly=—F), (N24; =O. (6) 


IIonaran B (4) s=0, mpuxoqum K dopmy.te 


i (0) = Péu (— 1) + Qu (1) + R’, PX) 


KOS(PPHULHeHTHI 


i ? 
Ph = Phi g(9) Q = Baris = VP, q(S)h 


Rit (0) = R?ip.).4\s); 1)! 


jistoTca (yHKWHOHaaMH Koath(pHUHeHTOB ypaBHeHua (3), 
Bosppaladcb K CTAPbIM TepeMeHHBIM, MOJIyYHM pa3HOCTHbIe ypaBHeHHA — 


= Pry + Qiuaa + Ri, O<i<N, wm=m, wy=u(l)=p, (9) 


TOPLIM YOBJIETBOPAeT pelliewve UW = u (x) MuddepenuHasbHOro ypaBHeHna (1). 
4eCb 


u; =u (x,), Pr = P* [pr (s), 4: (9)1, Q2 = Q* [ar 65), (9), 
= Rp: (3) Ge (9), Fe (S)1, Pe (8) = P(e + Sh), Ge (8) = 4 (xi + 58h), 
fi (s) = f (%¢ + sh). 
®MyuKunn «(s; h), B(s; A) w x (s; 4), pa NOMOWM KOTOpbIX KOHCTpyupy- 
Tea yHkuMoHamE PP", Q", AR” Ana TOUHOH cxeMbI, MbI B JasbHeimem Oy- 


bm Ha3biBaTb 111a610HHbIMH (PyHKIMAMH. 
ml. 3. PaccmoTpHmM Tenepb KpaeBoe ycuoBHe 3-ro “poma npu x =0: 


uw (0) /p (O)— ou (0) = pa (10) 


HaliieM ero pa3HOCTHbIll SKBHBAaJICHT. 

PaccmatpuBaa uHTepBa (0; A), WpemcraBisd 3aTem oOmee pelueHHe ypaB- 
enua (3) B uHTeppate (0<s< 1) vepe3 wadnoHHble tyHKUMH a’ (s; h), 
(s; h), ¥' (s; A), yROBNeTBOpAIOUMe yCJIOBHAM 


Lio =LB=0, Ly =—f(s), a (0; )=1 (0; 4) =0, 


i is (11) 
B(; A= y= 0. 970; A =pO; Bs A=—P(l),, 


TpeOys, YTOObI BEINOMHsIOcb ycoBue (10), B pesybTaTe NpHXOAMM K;TO4- 


OMy JByXTOUVCYHOMY Pa3HOCTHOMY KpaeBOMy ycJIOBHIO 3-ro pola. 


Ug = Ayu, + by, “(12) 


1 =u 2 
r "10; } 
a= (Italo t nia Ag 5 (s; as || er een i h). 
0 


0 
[Hjekc HyJb cBepxy (Halpumep $) O3HauaeT, 4TO WaONOHHbIe (yHKHH Ge- 
YICA JI KOSPPHIHeEHTOB Po (S) = P(Sh), qo (Ss) = 4 (SA), 1o (S)"= f (sh). 
4* 545. 


n. 4. [IpeoSpasyem pasnoctHoe ypaBuHeune (7) uu (9). Jia sToro ucno. 
3yeM PA CBOlCTB WaOMOHHEIX PyHKuM a (s; A) u B (s; A): 


1) sGHi) 0). BiG npt —leas< i, ccm 9G 0 ( 
2) a(l; h) =8(— 1; A); 7 


3) a (1; A) — (0; h) —B (0; A) =A2{ B(O;A)\ G(s) a(S; A) ds + 


1 


+ 0(0; h) \ G(s) (s; A) ds} - ( 


Mopmyabi (14) nu (15) ycranapsmBaotca pH momo BTOpoH copy. 
[puua c yyeTom ycnoBuli (5). 
B cuny ycsosuh (14) u (15) paBenctso (7) MoxKHO samucaTb Tak: 


0 


t | u(1)—u(0) uO) (=) ah 70) ee ees Gr 
a B (0; 4) a(0; h) “Ora \ Ib ) ds +- 


1 
i * a(1; h) Ap aks. 3 
+ FoR \ FORE Ms} + TEE Oa TOM =0. 


0 


‘Tlon02xuM p; (s)=p(*%.+ sh) u tT. 4. u OO03HaUNM @;(S; A), 2; (Sam 
yi (s, A) nosyyeHHble B pesysbTaTe Tako 3aMeHbl (PyHKuMH a, B Hy. Herpy 
HO T10Ka3aTb, YTO 


87 (03: A) = o744°(0% A). ( 


B pe3yslbTaTe Mbl NOJyyaeM KOHCepBaTHBHY!O cxemy (2), rae 


Aj = 0; (0; h) = A* (p(s), qe (s)]; pe (S) = p (xz + 8h); 4: (8) = q (xz + Sh); C1 


0 d. 
1 4 = 41 Ves 
Di =sr \ G(sar(s: Wds+ ——\ Gi B(s Ads; 
bay Ai+1 4 
ot = (ADP + Se + ar 1: (0; h). ( 
Ap ARS 


Ycnosue (17), oveBHAHO, ecTb yculOBHe KOHCepBaTHBHOcTH By! — AY (cm.(? 
Ypapuenne Li?'?y, —0, onpenenaemoe cbopmynamu (2), (18), (19) 2 
NO MOCTPOCHHIO SKBUBaJIEHTHO: ypaBHeHuio (9). 

Takum o6pas0M, ycTaHoBsleHo, uTo TouHan cxema Li?” gpnserca ONE 
POMHOH, TpexTOYeUHOH, KOHCePBaTHBHOM pPpa3HOCTHOH cxemoii. 

n. 5. UWladsonnpie cbyHKunn a (s; h), B(s; A), y(s; A) saBasmtotca nenpl 
aHaJIUTHYeCKHMH (pyHKWAMH OT h?: 


a(S; h) =< D) APex(2*) (s) = oxl0 (5) + APat) (s) +... + ABAal2* (5) 4. 


k=0 
B(s; A) = Dy WABEM (s),  (S; A) = >) Ary 24 (5), 
k=0 k=0 


o16 


Yuntpipan ycnosua (5) u (6), Haxo_um 
1 


ai (s)= \ p(s)ds, p(s) = | p(syas. Ge) 


1 5 


s t 71 
x24) (s) = | p(t) | G(s) a2 (2) a, dt, 


1 call 


B(2k+2) (s) — \ p (t) I q(h) B24) (d) dd | dtd er10,, jaligne Zee): 
s t J 


1 t 


{2 (s) = [| Pod {| po | § (4) an]at. | p(t)dt— 


Ss 


t 1 
mn \ p(t) \ al2 (A) | ar \ p(t) at. (23) 


al =i 


he 1 (A) = FA), ge (A) =G 0) 7-9 (A) mpm k= 1, 2,... 
Takum oOpasom, Kak Abi us KospPuunentos a2"), Bi2k), y(2k) BeipaxaeTca 


om mioMorun (k -+- l|)-KparHoro uNTerpHpoBaHuaA uepes p(s), g(s) u f(s). 
n. 6. Bo3Hukaet Bonpoc: ecm B(21) orpaHwunTEcaA KOHEYHBIM 4NCJIOM Cya- 
A€MBIX, T. €. BM€CTO PAJOB B3ATb MOJIMHOMBI 


TI@ (s, 2m; A) = a) (s) + A2al®) (s) +... A2mal2)(s) 


11) (s, 2am; A) = BO) (s) + A°BO(s) +... ++ AemBEM (5), (24) 
TI (s, 2m; A) = 7 (8) + h?y (8)... + ABM (2 (8), 
KaKOH HMHTerpaJbHbId MOpAMOK TouHOcTH To A OyfeT MMeTb NOCTpoeHHad 
2m 
pM Nomowm wad0HoB I) (s, 2m; h) (i = 1, 2, 3) pasnocruan cxema Li??? 
akylO CX€MY MbI OyJ€M Ha3blBaTb yCeYeHHOM pa3HOCTHOM cxeMOH paHTa 2m. 
Mbt 6yfeM paccMaTpHBaTb NOoKa epBylo KpaeBylo 3aayy 
2m (p,9,f) 4 IVY; 2m 2m 
pipe em Gai S| a —Diy+ PP =0, yo= th, yw =e. (25) 
A , 


At 


Koscbunventel yceueHHou cxempl (25) onpeyenaotca mo (18) —(20), cneny- 
T gaMeHHTb a, 8, Y wadsOHHbIMa cbyHKuNamn II) (j= 1, 2, 3). 

Teopema. Ycewennan cxema 2m-eo panea umeem Ons 1|- Kpaesol s3a- 
lauu (25) (2m-+ 2)- unmeepancnoli nopsdoK mouHocmu, ecau Koadquyuen- 
not p(x), G(x), f(x) Oudgepenyuarcnoeo ypaenenusn (1) npunadnencam Kaac- 
Y KYCOUHO-HenpepoleHolx yNKyUlL Qo, Npuiem 

0<Kicp(s)<Ko, OSG (x)< Ka, | F(*)|<Ao- 

Sta Teopema jlerKo o6oOulaeTcA Ha cayyal KpaeBbIx ycoBM 2-ro HM 3-ro 
aHTa, CCIM BBCCTH IOHATHE YCeYeHHOrO pasHOCTHOFO KpaeBoro yCJOBHA 2m-ro 
aura. M3 Teopembl, B UACTHOCTH, ClefyeT, YTO yceyeHHaHcxeMa HyJleBoro paH- 
auMeet 2-ii MAHTerpaJIbHbIli MOPAMOK TOUHOCTH B Qo (cp. (*)). YceveHHble cxe- 
[bl ABJIAIOTCA MOJI@3HbIM allapaTOM JIA MOCTPOeCHHA JMCKPeTHbIX CX€M IIOBBI- 
N€HHOrO TOpaAKa TOUHOCTH. 

m. 7. Ecnm pasHoctuaa cetKa Sy={x,=0, %,..-, Xa, X,- 
..,Xy = 1} HepapnomepHa u h=max h;, hh=x; —Xi-1, TO H B STOM CAYYaAe MOKET 
PIT MOCTPOeHa TOUHAA TPeXTOUeUHad CXeMa H yceyeHHble CXeMbI JOO0TO panra, 


JIH KOTOPbIX HMe€eT MeCCTO TeopeMa ey nO 
Tloctynuso 
4 XII 1959 
UMTHPOBAHHASA JIATEPATYPA 
1A.H. Tuxonor, A. A.Camapckui, JAH, 122, Ne2(1958). ? A. H. Tu 
Suwon, A.A. Camwapekul, JIAH, 124, No ‘3 (1959) ane TAS IE eMeriexvouneoss) 
PA. Camapexkunh, JAH, 124, Ne 4 (1959). 
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Jlokxxnann Akagemunu nayk CCCP 
1960. Tom 131, N 3 } 


MATEMATHK 


C. H. SYEPHHKOB 
CBEPTbIBAHWHE CHCTEM JIMHEMHbIX HEPABEHCTB 
(IIpedcmaenexo axademuxom A. H. Koamozoposeim 27 XI 1959) 


B uactoseli craTbe MpOvsBoubHaa (Boole TOBOpA) CHCTeMa JIMHeHHb 
HepaBeHCTB paHra rf > 0 u3yyaeTCA Mp MOMOULM HeEKOTOPOH Apyrow cucTe 
JIMHEHHbIX HePaBeHCTB (Ha3bIBaeMOH CBePTKOM aHHOM CHCTeMbI), HMeIOUIE 
paHr MeHblle ¢ HW COBMeCTHOH, KOrfa COBMeCTHa flaHHax CHCTeMa, IIpHye 
BHITeKAaIOMHH U3 ITOH Hew ANTOPHTM NOCeOBAaTeJIbHOrO CBePTHIBAHHA Cl 
CTeMbI JIMHeCHHbIX HePpaBeHCTB IIPHMeHeH K peleHHfO OCHOBHbIX 3aja4g Té 
HasbIBaeMoro JIMHeHHOrO NporpaMMupoBaHHA. 

1. Ilyctb L —mpou3BombHoe jelicTBUTebHOe JIMHeHHOe (BEKTOPHOe) TPC 


cTpaHctBo; fy (x), fo(x),..., fm (x) — HeKOTOpble 3ayaHHbie Ha HEM JIMHeMHBI 

(HHeHHbIe OHOpOAHIe) (yHKUMH C) JeHCTBHTeIbHBIMA 3HadeHHAMH 

Qy, Qg,...,Am—HeKOTOPble eHCTBUTeJbHBIe yuCa. CucTemy HepaBeHCT 
fj (0) ~ aj<0 MiG 128 od) C 


OyleM Ha3bIBaTb COBMECTHOH, ecmH B MpoctpauctTBe L cyulecTByeT BeKTO 
X = Xo, YNOBJIETBOPAIOMMH BCeM ee HepaBeHCTBaM. Pauro™mM cuctembt (1) Ha3 
BeM PaHr CHCTeMbI BXOJAWIMX B Hee (PyYHKUMH fF; (x). 

Ecam R— MakcuMasibHOe TOsMpoctpanctBo u3 L, Ha KOTOpOM BCce (pbyHI 
uan f;(x) O6pallaiotca B HYJIb (Ha30BeM ero A2po™M cuctemp (1)), S—x: 
Koe-HHOyqb ero mpaMoe jonomHenve B L(R+S=L), r>0O—pansr a 


cTembI (1) H Xj, %2,.-.,%-— HeKOTOpad 6a3a mpoctpaucTBa S, TO cucTewW 
taf; (%1) + tof (2) +... +f (%r)—aj<K0 (j=1,2,...,m), 
rye t, to,...,?¢,— HEM3BeCTHbI€, MpHHHMAaIOMIHe JeMCTBYTeJIbHbIe 3HaAdeHU! 


OyeM HasbIBaTh KAPKACHOH CHCTeMOTLi cucTemMpl (1). 

Hekotopoe pemenue cuctembl (1) para r>0 Ha3oBem ee y 310BLL 
pellieHHeM, e€CJIH H3 Hee MO2KHO BbIJeTb TakyIO MOfcucTeMy paHra r ng 
HepaBeHCTB, BC€ HepaBeHCTBA KOTOPOH OOpalllaioTcA AIA sTOrO pellieHh 
B PaBeHCTBa. 

Hepapenctso f(x) —a<0, rae f(x)—HekoTopad safanHaa wa L m 
HeliHad (yHKI(MA C JelCTBUTeJIbHIMA 3HaYeCHHAMH HM @— HeKOTOpOe JelicTBI 
TEJbHOe YHCIO, Ha3bIBalOT CIE ACTBHEM COBMECTHOHM cHcTeMmBI (1), ecu eM 
YMOBJICTBOPAIOT BCe ee pellleHuA. | 

SameHaa cuctemy (1) Kakou-HuOy—b ee KapKacHoli cucTemoit v4 NOJIb3y AC 
Teopemamu 8 u 9 u3 padoTsl (*), MOXHO NOJYIHTb cylemyloulee yTBepxKLeHM 

Teopema 1. Ecau nepaeencmeo f(x)—a<0 seanemcn caredcmeue 
coemecmnott cucmemol (1) panea r>O0, mo ono 6yOem makowe caedcmeue 
xoma Oot OOHOU maxoti ee nodcucmemel panea r us r HepaseNcmeé, ECE Y3A 
ole pelleHUA KOMOpO yOoBAemeopatom Cucmeme (1). 

CaeacTBue 1. Ymeepocdenue meopem cnpasedaueo 6 cayuae, Koe 
caedcmeuem cucmemol (1) Aeasemca cmpoeoe Hepasencmeo f (x) —a <0. 

CneactBue 2. Hepasercmeo f(x) —a<0 mozeda u moaoKo moet 
AeAneMcA Caedcmeuem coBmecmHot cucmemot (1) panea r>O0, Koeda cyus 
cmeyem makaan ee nodcucmema 


lig Q— G0” (Ree) 
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aHea fr, WMO OAA HEKOMOPLLX fF HEOMpULAMeALHOIX 4UCEA Py, Po,+~., Pr Gbl- 
OANSUOMCA OBA COOMHOWeHUA: 


F(x) = pili, (©) + Poli. (x) +++ + prfi,(x) — (moaicdecmeenno na L), 
P10j, -- Poi, +... + prj, <a. 


i” 


CuencetBue 3. Ymeepacdenue caedcmeua 2 ocmaemca CNpabedAuéolm, 


empoeumu nepaeercmeamu f(x) —a<O0 u pya;,, +... + PrAj, <a. 
CaencetBue 4. Cucmema (1) panea r coemecmna, ecau coemecmHa Kad- 

Dan ee nodcucmema panea r us r + 1 Hepasencme. ; 

2. Cuctemy (1) panrar<m Ha30BeM TNOMOKUTEMDHO CUmeTeH- 

HOM, CCM NPOMSBObHOM TO*KJeCTBEHHO paBHOli Hy 0 NONO*KATeMbHOM AHHeli- 

HOH KOMOMHalluM (T. e. JMHeHHOM KOMONHaIlMH C HeOTPHMaTebHDIMU KO3(- 

PUIMEHTAMM, HeEKOTOPbIe W3 KOTOPbIX OTJHYHEI OT yds) 


Pali, (%) + Dobi, (X) +--+. + Petaling, (), (3) 


lOxBaTbIBalolleli CHcTemy paHra r u3 r+ 1 cbyHKunit f; (x), orBeyaer cooTHoLe- 


PrAj, + Pej, + +--+ Pr4idj,4, > 9. 

Cuctemy OyleM Ha3bIBaTb MIpOcTO CN MeTeEHHOU, eCM OHA ABUMAeTCA 
MOJIO%KUTeJIbHO CIVIeTeHHOM HJM eCM U3 BXOMAUIMX B Hee (byHKunH f; (x) 
| HEJIb3A COCTABUTb HH OMHOM TaKOH TOXKeCTReHHO paBHOM HYyJIO KOMOMHaLUH. 
I Ecam u3 (yHkuun f; (x), Bxoksamux B cuctemy (1) paura r, Hesb3a co- 
(cTABHTb HH OJHOH TaKOH TO2XKJeCTBeEHHO paBHOH HYJIO TMOIOKATeMbHOH KOM- 
/OuHauMH (3), AIA KOTOpOH BbINONHANOCbh Obl paBeHCTBO p,aj,+... 
+ Prqid,,,, = 0, To, cuctemy (1) Has0semM yCTOHYHBO CHMeTeHHOR. 

Cuctemy (1) Ha30BemM ycTOHYUHBOH, eCM OHA COBMeCTHa HM ocTaeTca 
COBMeCTHOH TIpH OllycKaHAW B ee HepaBeHCTBaX 3HaKa PaBeHCTBA. 

TeopeMma 2. Kaoedaa cnaemennan cucmema (1) coemecmua. Kasdan 
-ycmotiuueo cnaemenHan cucmema (1) ycmotinuea. 
| Tloka3bipaeTca C MOMOLIbIO TeopembI | mM ee CuleACTBHM. 

IIpumevaune. Ilpenmoxenua, oOpaTHbie Npefox%weHuAM TeopeMBI 2, 
OYeBUHO, ClipaBeJIMBEI. 

Cnenctsue Ll. Ecau us dynkyut f[;(x) cucmemo (1) panea r Henosa 
cCoCcmaeuInb HU OOHOLi moocdecmeeHHO paeHoll HY AIO NOAOMCUMeAoHOL KOMOUHA- 
“yuu (3), mo ama cucmema ycmotuuea. 

Caenctsue 2. Cucmema odnopodHolx nepaeencme fj (x)<0 (j= 1, 2,... 
«..,M) paxea r mozda u moabKo moeda ycmotiuuea, Ko2eda us ee bynkyuti 
HENO3A COCINABUING HU OOHOL MOHCOECMBCHHO PACHOLL HYD NOAOWUMENCHOL KOM- 
O6unayuu (3). 

CneactsBue 3. Cucmema (1) panea r ycmotiuuea, ecau ycmouuuea KaoK- 
Oa ee nodcucmema panea r u3 r+ 1 nepaseencme. 

- Teopema 38. Cucmema (1) moeda u moaoKko mozda ycmoliuuea, Koeda 
mHoDceCmbO ee pelleHuti Codeps#cum HeKOMopyt0 Oasy npocmpancmea L. 

TloKa3plBaeTCaA C MOMOLIbIO KapKaCHOH CHCTeMbI j\yId cHcTeMpI (1). 

3. Hycts U—mponsBpombHoe nognpoctpanctso us L u V— Kakoe-HHOy jb 
efo mpamoe Jonommenve B L. Tlonpsyacb pasmoxeHHeM ¥ =U + VU, reu EU 
u v€V, cuctemy (1) MoxKHO salincaTb B Buse 


fi(u) +f) —a; <0 (f= 1,2,---,m). (4) 


Ilycrh s—paur cuctembl (pyHkunl f; (UW), pacCMaTpMBaeMbIxX Ha NopMpo- 
CTpaHCTBe U; off copmayaeT, OUeEBHHO, C pa3MePpHOCTbIO MpxMoro onoJHe- 
Hus tlepeceuenua RU U (R—sgpo cuctempt (1)) B U. Ecau us cuctempt 
dbyukunti f;,(u), fj, (u),--- Mie (u) paHra S MOXxHO COCTAaBUTb TOK ecTBeHHO 
(ua U) papuyto HYJIO NOJOKUTeJbHYIO JIMHeHHYIO KOMOMHALHIO, TO BbIeuAHeM 
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onpeyemeHHyio ux KoMmOnHauNIO ¢yf;,(u) +... + bs4y {ja} (1) Takoro pox 
HW COCTaBJIAeM HepaBeHCTBO 


lili, (x) +...+ Ustalicn, (x) — (24a), +... ++ t3410j,1,) <0 


Cuctemy BCex lOJlyYeHHbIX Tak HepaBeHCTB HaSOBeM U-cpepTKoH cucTe 
mpl (1). Ecau He cyllecTByeT HH OfHOM MHTepecyrolleH Hac KOMOMHalLaM 
TO 6yeM ropopyTb, Tro U-cpepTKa cuctembr (1) mycrTa. 

Teopema 4. ITycme U — nekomopoe nodnpocmpancmeo us L, ne codep 
acaueecan 6 Ope R cucmemot (1). Ecau U-ceepmKa cucmemot (1) ne nycma 
mo ee pane Huse panea cucmembl (1) Ne meHee Wem HA PpAasMepHOCMo npAMOoe 
Oonoanenus R* nepeceuenua RWUU e@ U. 

Tycrs L=U,+0,+...+U. -_R (k> J) uw tyes. S)— Uy-ceepie 
cuctempt (1) u Sp (n= 1,2,...,k) —Un-cBeptKa cBepTKH Sp_4. . Tora CBEPTKé 
Sr mu60 TlycTax, HOO Tou NecTBeHHad (T. €. SBJIAeTCH cuCcTeMOH Cc TOXxe- 
CTBEHHO paBHBIMH HyJO (pyHKIMAMH); 3eCb MbI yCJIaBJIMBaeMC#, 4TO cBepTKé 
nycToH cBepTku nycta.CpBepTku S5,...,S, OyemM Ha3bipaTb NOBTOPHBIMHA 
CBepTKaMH cCHcTeMbI (1); paccmaTpHBaBiineca BbILe CBEPTKH HasOBeM II p 0; 
cTbimMH. Iloptopuyro CBEPTKY Sp Ha30BeM TONHOU; mMpocTyro U-cpepTKy 
6yeM Ha3blBpaTb MosHOH, ecmw L=U+LR. | 

Kaxkaa HenycTad cpeptKa (aneean WJIM NMOBTOpHaA) COBMeCTHOM CUCTeMBI, 
OYeBHAHO, COBMecTHa. OOpaTHoe Mpesowenue JaerT 

Teopema 5. Cucmema (1) coemecmua, ecau coemecmHa Uau nycma xomen 
6b OOHA ce Npocman ceepm«Ka. 

CneactBue. Cucmema (1) coemecmna, ecau coemecmHa ual nycma xomsa 
66l OOHA ee noAHAA (npocmaA UAU noemMopHaA) ceepm«Ka. 

Ilycts U — nekotopce nommpoctpancts0 u3 L u V — Kakoe-HHOyJb ero 
pamMoe jonomHenve B L. Ecamn x=u-+v (u€U, v€V)— npou3sBonbHbit 
3JleMeHT “3 L, TO 3JeMeHTbI UW UM UV HasbiBaloTCA NPOeCKILHAMH JeMeHTa x 
COOTBETCTBEHHO B MosnpoctpauctTBax U u V. 

Teopema 6. Ecau nexomopaa U-ceepmKa cucmemot (1) nycma, mo npo- 
ekyusn mHoxcecmea M pewenuti amoii cucmembt 6 NnpoUu3seoAbHOe NpAMoe Oo- 
noanenue V dan U @ L coenadaem c V. Ecau paccmampueaeman U-ceepmKa 
He nycma, mo mHOoKeCMBO ee petleHuli 6 Npocmpancmee V coenadaem c npo- 
ekuyueli mHoocecmea M 6 amo npocmpancmeo. 


f 


4, Ilyctb tenepp L—npoctpancrso R” BeKxTopop (X1,%2,.-.,%n) Hall 
nojiem R jevcTBUTeIbHBIX UHcen wu e;—(1,0,...,0), eg = (0,1, ... )0)p cam 

,€n = (0,0,..., 1) — ero koopqunatuas 6a3a. Torga cuctema (1) mpHMmer 
BU] 


fi (4) = Gj = GyXp +... + Optn— Gi <0 G= 12). 7m, (5) 


rhe aj = fj (e:) W x1, Xo,..., Xn — HEM3BeECTHHIe. 

Ecau U — npoctpaxctpo, nopoxfenHoe B R” BekTopaMu @é;,,... » Ci, te 
fj (U) = Qy,Xi, +... + Gy,X7,; U-cBepTky cucTemp (5) mp Tak BBIGOpanHom U 
Ha30BeM (Xi, +++, %Xi,)-CBepTKOH MIM, HHaye, CBepTKOM MO COBOKyNHOCTH 
HeMS3BeCTHBIX X;,,...,X;,- M3 Teopembl 5 BbiTeKaeT, 4YTO cucTema (5) coB- 
MeCTHa, eCJIM OHA HMMeeT HellycTy!0 COBMeCTHY!O X;-CBepTKy XOTA ObI 10 
OJIHOMY H3 HeH3BECTHBIX <;. 

STO TipeNOwKeHwe MOYO TIpHMeHeHHe K PpellleHHIO CHCTeM JIMHeHHBIX 
HepaBeHCTB (B HHOH (bopMe OHO MIpHBeseHo B cTaTbe (*)). OcHoBaHHas Ha 
HeM MeTOJIMKa pelleHHA Takux CHCcTeM paspaOoTaHa B. T. Ky3Henmoppim. 

B rpakTH4ecKkHX IpHJIOXKeHMAX Tak Ha3bIBaeMOrO JIMHelHOrO TporpaMMu- 
PpOBaHHA OCHOBHOe 3HaveHWe MMeIOT Be 3aauH. 

Safaua 1. Halirn nanvOonpuiee (HauMeHbIUee) 3HaYeHHe JHHeLHO (bop- 
MbI 0X1 + box, +... + bnX_, Ha MHOKecTBe pellleHHH HeKOTOPOM COBMeCTHOI 
cuctempl (5). 
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Samaua 2. YkasaTb xoTa Obl OHO pemlenne cuctTemp (5), JIA KOTOporo 
iAKOe 3HayeHHe JocTuraetTca. 

| Kpatkoe onvcanue npeanaraemoro syecb cnoco6a pemwenua s3anau 1, 
};POpMyMpOBaHHOH TpHMeHHTebHO K cucTeMe (1) HM JuHelinoH dyHKuHH 
Bi(x) (x EL), gaer 

|| Teopema 7. Ecau aunetinan dynxyua f(x) (x €L) umeem na mnoocecmee 
M pewenuu coemecmxott cucmemot (1) nau6onowee sHauenue, mo Kacdan 
OAHAA (Npocman UAU nNoBMOpHAA) ceepmKa cucmemol 


Oc 5.0.. Gaia ein), 


\) 


(6) 
a) POA) 4s te 'O 


jodepacum napamemp t (m. e. 6 Heli xomsA Obt OOUN U3 KoaduuueNmoe npUu 
omauien om HyAn). Ecau Kakas-nubydo noanan (npocmaa uau noemopxas) 
fjeepmKa cucmembt (6) codepsacum napamemp t, mo qgyxKkyua f(x) umeem 
waudonwilee sHauenue Ha mHoocecmee M. Takum s3HaueHuem sennemca Hal- 
honouiee us sHaeHuti napamempa, yOoeremeopsu0iuux amotl ceepmKe, 
| Tlepexonum tenepb K safaye 2, ccbopmyMpoBaHHO juia cuctTemp! (5). 
Omuu cayyal saqaun 2 ana cuctempr (1) cCBOANTCA, O¥eBHAHO, K 3TOMY 
‘Jtyyaio, eCJIM BMecTO cucTeMbI (1) B3ATb HeEKOTOpylo ee KapKacHy!oO CHcTemy 
2), a BMecTO (byHKuuH f (x) WMHeHHyto opmy 4yf (x1) + tof (x2) +... + thf (xn). 
ITycTb 1A HaxoKMeHHA HanOombuero 3HayeHHA CopMp! b,x, +... + OnXn 
}0O03HauHM ero yepes ¢*) Ha MHOXxecTBe M”* pelleHuli cucTempI (5) cocTaBjleHa 
eKOTOpad ocseqoBaTebHOcTh Sy, S,,...,S; cBepToK (Boo6me roBsops, 
IOBTOPHBIX) CHCTeMbI 


QjyXy 4+... + AjnXn — A; 0 ad ee or ip) 
(7) 
— 04%, — 20. — One, +E< 0, 


OKaHYMBalOllancA MONHOH cBepTKoH S;. [lomp3syacb Teopemo 4, HeTpyJHO 
YCTaHOBUTb, YTO YMcCNO / He MpeBocxOANT paHra rf cHcTempl (5); ecau 1 > 1, 
0 Ss,..., S;—TOBTOpHbIe CBepTKH. 
- Haiina uz cuctempr S; uuTepecyroulee Hac HaHOomblee 3HayeHuve ft = 2"," 
noycTaBun ero (npu / > 1) Bo Bce NpexbIAyulNe cBepTKH S;; cBepTKy S; upu t = ¢t* 
OyemM OOO3HaYaTb Yepe3 S;. B cuny Teopempt 5 Bce nosyyeHHble cuctTembt, 
a Tak>ke cuctema (7) npH ¢ = ft" coBMeCTHBI. L 

Tlycth hy — upousposmbHoe peuienue cuctempl S;, (ipl = i hy, — pewe- 
Hue cuctembl (7) qua ¢= 7"). Tloxctasnaa ero B cucTemMy S;», HaxouM 
Kakoe-HHOyb ee pellieHue Hz (cyllecTBOBaHHe ero BbITeKaeT M3 TeOpeMbl 5). 
Mogcrasnaem ero B cuctemy S;_3 u T. J. TlpogomKaa 9TH BBIuHCNeHHS, 
NOYYHM, HAKOHeL, HeKOTOpoe pelienwe A; = (x?,...,%0) cucTembl (7) qn 
a— t. OuepnyHo, To 0x9 -+-...+ bpx® = t", CreqopatesbHo, h, ecTb pelte- 
HHe 3amaun 2. ‘ 

IIpu jelicTBHTeNbHOM TIpOBeeHHH STMX BLIYHCJICHHH B KayecTBe S, cue- 
lyeT B3ATb HeKOTOpylo x;- UM (x;,x;)-cBepTKy CHCTeMBI (7), B KayecTBe 


Sy — HeKOTOpy1O x;- WuIM (x;, x;)-cBepTKy cucTembI S; H T. Q. 
Tloctynuso 
27 XI 1959 
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MATEMATHK 


B. 1. WACTAKOB 


NEPEXOJHbIE ABJIEHHAA B BETBALIAXCA MPOWECCAX C » THIAM 
YACTUL 


(ITpedcmaenexo axademuxom A. H. Koamoeopoeoim 3 XII 1959) 


§ 1. Paccmorpum setBautulica cnyyaliHplt mpolecc, ompefzenenHblli B (? 
C f THMaMH YaCTHI, OMHOpoHEI Bo BpemMeHv. Ilyctb 3a Bpema At— 
yacTula Tuma T, lpeppaliiaetcAd B HaOOp YaCTHIL w = (@),...,@,) THIC 


T,,...,Tn C BepoaTHocTamu 6% + prAt+o(At), roe = 1, ecm wp = | 
o,=0 (ik); 8 =O B ocTambHEIx cayyaax. InoTHocTu pe < 0) em 


p= 1; po SOF een, E20; dpe = 0. O6o3HauuM py; (t) yHcO 4YacTH 
Tuna 7, NOJyYeHHbIX W3 OMHOH YacTHUb! Tuna T, 3a Bpema ¢. I]pousBogs 
wve dyukuun F,(t,x%,...,Xn)  BepoxstHoctet P(t) = P {u4;(t) =o 
j=1,...,n} yqoBneTBopsioT cucTeMe ypaBHeHHH (*) 

dF y, : 

ap = ir Fipen-g/ Fn), Be ae (J 
(snece liSiiecn tia) = dy) pene: ae x°n) WM rpaHHUHbIM yCJIOBHAM 

@ 


ra (OR ere 2 waa (= Palas 


O6o03HayuM (iakcTo PRAgEBBIE MoMeH 7 cpyHKuul fz (%,.~.-5Xn). ie 
aut ay) 
= Of; | OX; |... bij, = O?fe / Ox/0x; [adey Ci,j,1 = fe /Oxi0x;0x,|,_,. Aaa mpc 
WeCcCOB C Hepa3JIOXKUMOH MaTpHuehH a = ||a,; || mp t— oo 
Mee; (t) ~ Upv je (R, il = 1 wae els 
rye h— xapakTepuHcTuyeckoe YHCIO C HavOoMbIUeH eHCTBHTebHOM 4aCTDI 
MaTpHUbl @; WU = (Uy,...,Un) WM U=(U1,...,Un)—COOCTBeHHbIe BeKTOp! 
n 


n 
° \1 

uncJla h MaTpHIbl @ M TpaHcnoHMpoBaHHoli, npuyem >) a=, >} Uedp=1 
k=1 


had 
de > 0; 027 >0(k = 1, ee): 2 
n 


k re 
TlonoxuM b = >) bP optajts;. J\A Wpoueccos c Hepa3vIOx%KUMO MaTpHue 
é, J,R=1 
au O0<0< oo BepoaTHOcTH nposomKeHHnA lipolecca (HayaBileroca Cc OHO 
ay 


yacTHubl Tuna T,) Q;(t) =P {2 pez (2). > 0} pH ¢—>+co yOBleTBOpHIOT cx 
OTHOWeHHsaM (?, ?, °) i 


K;e™ mpu A < 0, 
Q; (t) ~ (2c | Ot ipH A= 0 
1 — P; mpu }>0, 


rye K; > 0—noctosunpe, P; yqosnetBopsiot ypapuenuam fp (Py,..., Pa) = 
=0(k=1,...,n), a ycnoBHpe 3akoHn pacnpeyenenua (2, ®, 6) | 


1S OA) | | 
SiO.) =P areata Se < on i=, smlve(®) > o| (2) 


A 


(2aecb Ue (Yyees oo Yn) Me (t) = >) they (1) cla6o CXOAATCA K pacmpesese- 
j=1 
nuamM S, (y). 
IIpw }<0, }>0 pacnpeyenenua S, (i) cyulecTBeHHO 3aBHCAT OT Busa 
yHkunh f,(x) (R=1,...,”), tpuyem 8B meppom cayyae pacnpesenenua 


AMCKpeTHbI, A BO BTOpOM—HenpepbiBHEl. IIpH A=O pacmpemenenua S, (y) 
ABJIAWWTCA MOKa3aTeJIbHLIMA C XapaKTepHcTuyecKuMU (pyHKIMAMU 


4 
A GOES beh pears roe enters ras 


TakuM O6pa30M, BeTBAIMMlica mpouecc c A=O pasyenneT [Ba OTMUHBIX 
| Upyr OT Apyra Tuna BeTBaWuxcaA nponeccos. IlepexoqHbIMH ABJIeCHHYAMM Ha- 
30B€M ABJICHHA, BOSHHKalollve mpH A->0. 

B HacTosileH 3aMeTKe MbI IpWBeseM MpefesbHbIle TeopeMbI pH t— oo, 
k—>0, aHaoruyuHble Teopemam B (4), MOJyYeHHbIM JIA MpoleccoR c OHM 
.Tunom yactuy. M3noxKeHHble BbIe pe3ysIbTaTbl AJA poueccoB c h=0 
| MOryT ObITb TOJIYYeHbI Kak cylefcTBHue Teopem | u 2. 

§ 2. O6o3HayuM Y% 3aMKHyTOe KOMMaKTHOe (B CMBbICJIe CXOMMOCTH 10 

3JICEMCHTaM) MHOKECTBO Hepa3sJIOXKUMIX MATPHI, Bua ac A}, OnuskumMu kK OQ. 
ByjleM paccMaTpuBaTb BeTBAILMecH mpolecch! u3 Kaacca K (%,6, B,c). Upo- 
wecc BxomuT BK ({f,} €K) ecnnaEy,0<s<b<B< 00, Cf) SAO Cone 
Onpejenum (cbyHkKILuto 


et >» 0, (1 —x;)) 
ene 
14+ 2g, >) o,(1— x) 
j=1 


| 


Vee 
rae g(a, t)=¢ mpa }=0 u g(a,f) = ——— npu 440. 
 Teopema |. 

1 — F(t, x) = ujk(t, x,d) [1 +- y(t, x; dy], 


20e yj (t,x, 4) +0 npu toc, h-+0 paeHomepHo no {fe} EK, Osea 
foe ts. ss, 1): 
Caenctsue. IIpu too, }->0 papHomepHo mo {fr} EK Q;(t)~ 
2u.e 
J 


~~ =— 


g(a, t) 
Teopema2. [pu to, h->0 pasnomepxo no {fe} @K max] S,; (t,4,x)— 
gy 


— S(y)|—>0 (ede S(y) onpedeasemca (3)). 
HaMmeruM BkpaTile (OKa3aTeJIbCTBa CPOpMYJIMpOBaHHbIX TeOPeM. 
Tloka3aTeubetTBo TeopeMbl 1. CHauana ycTaHaBIMBaeM, TO 


Q(t) = >} Qe (t) 0.0 mpu too, h-+0 papHomepHo no {fx}€K. [lanee 
k=1 
Mom02%KHM rp (t,x) = Dd) Tey Ri (t,x), THe R=1,...,0, Ri (t,x) =1—Fi (t,x). 


j=1 > 
Martpuuy II = || xe,|| Beiepem tax, yToGpt: 1) marpuna [all 1 yMevla »xOpla- 
923 


HoBy dopmy; 2) neppas crpouKa I] 6bina nponopiMoHambua vV; 3) OTHOWIeHHA 
re(t, x) /1y (t,x) (k=_ 1) Opin WocTaTouHO Mawbl paBHoMepHO lo t,0\xj;<K 
n 


cE (ee) Weg rif) Sei end AS (270 BO3MOXKHO, TaK Kak |fr| < >, | we |Ri(t,x)<R 
j=1 
max | Tp; | n f 
cae Wii (x), 2d ee vj > 6, >0 ana moooH aé %). 
7 
nee noKagaTenbeTBa TeOpeMbl JOCTATOUHO TOKa3aTb, YTO NpH f—> oo, 
h->0 papnomepHo no OS x,<K 1 (R=1,...,n), (fe EK 
rp (t, x) : 
Fay ae (2 =-'1); (4) 
Ten (i, Xi NES EBON Is (5) 


Tak Kak u3 (4) caefyetT, TO R; (t, xX) ~ ujry (E, x). 
TloxasatempeTtBo (5) MpoOBOAMTCH aHasOrHyHO OKa3aTeJIbCTBy TeEOPeMbI 
1 B (4). CootHomenua (4) MoryT ObITb WOKa3aHbl MPH NOMOMIM HepaBeHCTBa, 


dp? [dt <— 899+ CQ(t) (3, > 0, C>0— nocrosnuste, o? = 3) | re r| Dirt) 


== k= 
KOTOPCe MOXKHO MOJYYUTb u3 (1), NpHMeHaAA apeugnaecesan avanorauaae 
lipeo6pa30BaHHAM B JOKa3gaTeJIbcTBe TeopeMbI 2, cTp. 121 B(°), ecmM yuecTb, 
uTO rp (t, x)/1r (t,x) (R461) paBHoMepHo MaJIbl. 

Joka3zsaTeabcTBo TeopeMb 2. Ecmm TeopemMa 2 HeBepHa, TO cy- 
mectByet e¢>0 wu mocmeqopatentnocts S,(t'”, ”,y)  Takue, TO 
max (S,(t; ) yy— Sty) \Se un £9 Sco, MOS Otpa cos ae 
noMomlH Teopempl | HeTpyqHO NoscuuTaTb, uTO npeoOpa3s0BaHun Jlanmaca 


e Rk (4m) (m) = 4 j 
pacupemenenuh S*(t™", dh", y) pH m—oo CXxOMATCA K inane 


(s;>0,j=—1,...,n). Tax kak S(y) HenpeppiBHa, To oTcloqa cuenyer, 
YTO 


(m) > (m) 
? X ? 


max | Sz ( Y) — S(Y) |m-s00 > 9: 


y 


TlonyyeHHoe NpoTHBOpewve NOKa3blBaeT Teopemy. 

§ 3. [lus mpomeccoB c n THMaMM YaCTH, HauMHaroWIMxca c Ha6opa 
(™,..., Mn) YacTuTHNOBT,,...,7, mpH too, A->0, mj;— co (j=1,...,n) 
Tp MoMoulM TeopembI | H JeMMbI 7 H3 (*) MO2XHO NOMYUMTb aHaJIOrH TeopeM 
3.4 4 us (4). IIpegenbupie pacnpezemenua OymyT cocpemoToueHb! Ha OHO- 
MepHOH IpAMou, a Ha IpAMoH OHM OyfyT coBnayaTb Cc MpeyeubHbIMa pac- 
TipeqeJeHHAMM Teopem 3 u 4 3B (‘). 

Astop Bblpaxkaet Onarogapnoctb B. A. CepacrsaHosy 3a mocTaHoBKy 
3aauw WM yKa3aHua, NosyueHHble B xoje ee pellenus. 


MockosckH rocyfapcTBeHHbId yHuBepcuTer Tlocrynusto 
um. M. B. Jlomonocopa 27 XI 1959 
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MATEMATHKA 


tO. A. WAUIKHH 


© CXOAHMOCTH ‘JIMHEMHBIX NOJIOKKUTEJIBHbIX OMEPATOPOB 
B MPOCTPAHCTBE HEMPEPbIBHbIX ®YHKILMH 


(IT pedcmaezeno axademuxom H. H. Boezoawboeum 27 XI 1959) », 


PaccMOTpHM Ha HeKOTOpOM kKomMakTe Q mpoctpaHctBo C (Q) nelicTBHTeb- 
“HbIx HempepbIBHBIx PyHKuMli f (x), x EQ, c HopMoli || f ||, = max|f(x)| u mpo- 
x€Q 


¢tpauctso B(Q) elicTBHTeNbHEIX OrpaHHYeHHBIX (byHKuHH (x), xEQ, 
€ HopMoli ||¢||, = sup|¢(x)|. Ouesuyno, yro C(Q) sBasetcx nognpocrpax- 


x 

cTBoM B(Q). Ilyetb Lyn (n= 1,2,...)—TocneqopatebHOocTb JIMHeHHbIX m0- 
| JIOKUTEIbHBIX OMepaTopos, oToOparxkawmux C(Q) B B(Q). (Onepatop L 
| Ha3biBaeTCA NOJORUTeMbHBIM, CCH JIA KaxXOW HeOTpHUAaTeIbHOH CbyHKuMu 
FEC (Q) hysxunsa ¢ (x) = L(f,x)€B(Q) Takxe HeorpuiatenbHa.) 

Onpemeneuue 1. Cncremy HenpeppiBHbix dyHKkuni Sm = {f,(x), 
fi(x),.--,fm(x)} Hasopem K-cucTeMOW Ha KomNakTe Q, eculH uA mooi 
NOCeOBAaTeJIbHOCTH JIMHEHHbIX MOJOXKUTeMbHBIX ONepaTopoB Ly, U3 Toro, 
YTO 


BBX (iA a ha Cot ipee MPN Ue Soule eam oe 7), 


MpH A—> oo, ciemyer 
| La (fx) —F lly +0 


Aaa mobo f(x)EC(Q). Uncno m HaspiBaetcA NOPAAKOM CHCTeEME! Sp. 
Csofictsa K-cucrem u3yyanu: II. II. Koposxua (?,*) (cm. tTakxe (°)) 
B cwJyyae, KOrf—a KomMMakT Q sABJAeTCA OTPe3KOM JIM OKPy2KHOCTHIO; 
B. VW. Bonkos (4,5) B cayyae 3aMKHYTOH OO6acTH NocKocTH; 9. H. Mopo- 
308 (°) B calyyae JByMepHoro Topa. 
Mp 6yeM paccMaTpuBaTb B 9TOM CTaTbe TObKO Takue K-CHCTeMBI, 
y KOTOpBIX fy (x) = 1. 7 
Onpefeneuue 2. YTosopst, uro cucreMa HellpepbiBHbIx dyHKuMi 


= {fol eins), ~-2,fm(x)} WMeeT. Ha. Komuakre Q | deObiimepenun 
paur, papupl r (ON r<m), ecum (aad mooeIx m—r-+1 pasMyHbIx 
TOURK Xy,.-.,X%m—r+7 KOMMaKTa Q paHr MaTpHUbl 

fo (1) fa (1) © Fn (%1) 

fo (%2) fx (%2) Tm (X2 

fo (Career) fh (%m—r41) ahah ie (Xm—rt4 Hy 


papeH m—r-+1 u Haliytca m—r + 2 pa3JIM4HbIX TOYeK KOMMNaKTa, a 
KOTOPBIX PpaHr COOTBETCTBYIOUeH MAaTPHI[bl MeHbINe MM — fr + 2. B yactHoctn, 
ecu r=0, TO Sm Ha3pipaetca CHucTeMOH UeObimeBa. Io onpexemenne 
¥eObIIeBCKOrO para 9KBUBaJIeHTHO MepBOHayaJIbHoMy (CM., Hampumep, (%, §)). 


023 


Teopema 1. J[za mozo umobel Ha Komnakme Q. cywjecmeoeaaa xome 
odna K-cucmema Koneuno2o nopsOKa, neoOxodumo tu Oocmamo4no, “moet 
Komnakm Q Umea KOHEYHYIO pasmepHocmo. 

Teopema 2. Jaa mozo umo6o cucmema Sm = {fo(x) = 1, fi(%),--- 

fm (x)} Oo1aa K-cucmemoti Ha Komnakme Q, HeoOxodumo Uu docmumouHo, 
umobol Oana mobo mouku X,EQ auHelinolii NOoAOIKUMENONOLL GbYyHKYUOHAA om 
6 Se es C(Q) odxosHauno onpedeanaca ycaosuamu © (f;) = fi (Xp), 
L041, 

Sty aaa MOXKHO (POpMyAMpOBaTb B ApyrHx TepMHHAaX: 

Teopema 3. J[aa moeo umober cucmema Sm Ovlaa K-cucmemoi Ha KoM- 
nakme Q, nHeoOxodumo u Oocmamo4Ho, 4umobol Omobpasxtenue F Komnakma Q 
Ha noOmnHoncecmeo M_  m- MepHoeo 36K AUOOBA REE eee Ee , onpedesen- 
HCe amotl cucmemol, a 


I 


F(x) = (fi), fa)... fm GEE", x€Q, 


OblLNO 2OMEOMOPHLM U UMOObL BLINOANANCCH OOHO U3 CAeCOYIOWUX aIKeUeAaAeHM- 
Holx mencOy cobot ycroéeuu: 

Kancdaa mouka mxoswecmea M seaaemca aKkcmpemanonoli moukoli eea! 
BOINYKAOU OOONOLKU; 

HuKaKaA moukKa mHoocecmea M ne npuxadsencum eoinyKAOU o60N04KE 
ocmanbHol “acmu amoeo mHodKecmea; | 

KaK06 Obl HU OblA CUMNAeKC NONOMWCUMeALHOL PABMePHCCMU C 6epiuluHamit 
u3 mHoocecmea M, ece e20 6HhympeHHnue mouku He npuHKadrenam amomy 
MHODCECMBY. 

M3 Teopempl 3 BbiTeKaeT 

CaenctsBue (°). Mopsadok m u 4edouueecKkuti pane a K-cucmemot Ha@ 
000M KOMNaKme Ces3AHbL Mes#cOY Ccoboli CooOMmHOWeHUeM mi >r-+ 2. 

O6o3HauuM Yepe3s m(Q) MHHHMaJIbHbIM NopsfwoK K-cucTeM Ha KoMMaktTe Q. 
EctecTBeHHO BO3HHKaeT BONpoc O BbIGHCeHHH m(Q) A moOcCrO KOHeYHO- 
MepHoro KoMMakTa. B 9TOM HalipaBJIeHHH MOXHO OKa3aTb CyleLyIouly!o Teo- 
pemy. 

Teopema 4. Ecau komnaxm Q eomeomopqen n-mepHot ciepe uau ee 
noOmHoocecmey, mo m(Q)<n+1. Ecau cywecmeyem maxoe Henycmoe nod- 
MHoscecmeo U <Q, OmKpbimoe omnNoCumenbHO Q, “mo pa3sHocme Q\ U ne 
eKkAadoleaemcn 2omeomoppHo @ (n — 1)-mepHoe s6Kaudoe0 npocmpaxcmeo E”— a 
mo m(Q) n+l. : 

Toxasateaperso. Ileppoe yTBepxK Jenne TeopeMbI CyIeqyeT u3 Toro, 
4YTO Ha N-MepHOli cipepe CyLeCTBYIOT TakHe CHCTeMBI (pyHKUM Nopsaka n+ (a 
KOTOpble siBsIaloTcA K-cucTeMaMu Ha BceH cibepe H Ha JNOGOM ee 3aMKHYTOM 
NOJMHO2KecTBe, HallpHMep: 


loa 
fi =-COsy, 
fa= Sill xy COS Xp, 


I 


ppeFSI Ny SUIS on SI COs 
[iste = Six, Sin xe hi vsin xsi, 
(O< 4 <C 8, Vrea tee. a OR, < 2r), 


Bropoe yTBepx Jenne culeqyeT H3 OLHOM Teopempt K. Bopcyxa (°). 
nuenetpue. Ecau Q seaxemcA 3aMblKAHUeM OMKPboLMOoe2d NOOMHODCeCMba 
n-mepHol cept UAU N-mepHOoe2O 96KAUOO6A Npocmpaxcmea, mo m(Q)=n-+1. 
Teopema 5d. ITycmo Q 20meomopipHo 3AMbLKAHUIO OMKPoLMO2O U CBAZHOZO 
nodmHoscecmea (m. e. OOAacmuU) n-mepnoti cqbepot. JAA mozo umo6ot cucmema 
Snti = {fo(*) = 1, fi (x), .-., fata (x)} 6etaa K-cucmemoti na Komnakme Q, 
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06x00UMO uU Oocmamo4HoO, UMOObL OHA UMena 4ebblLeECKUIi Pane, paéeHollt 
(Q) —2=n—1. 

| II[pa foKasatespcTBe 3TOM TeOpeMbI HCHO Mb3yeTcA 

_Jlemma. JIycme komnakm Q yOoeremeopsem ycaceusm meopemet 5, 
Wcucmema Spry, umeem Q 4eboluescKuti pane n—1. Toeda Oana Kaodott 
WYMpPeHHel moukKu x,EQ cyujecmeyem makoti nonauHOM 


n+1 
a 
PAG: No) = <> Cif () 
t=0 
No cucmeme Sn+1, “mo 


Dio ha) =e. P(X ky) =U LEO. toes 


MoxHo yOeluTECA Ha TIpHMepax, YTO yCOBMA, HaslO%KeHHble Ha KOMMAKT,, 
HBJIAIOTCA B TeOpeMe 5 CYILeCTBEHHbIMM; Oouee Toro, CNpaBeluBa CleLyroulax 
HeopeMa. 

Teopema 6. [ua Kascdoe0 Hecea3Ho20 KomnaKkma Q, codepocateeo bonee 
mpex mouek, cytuecmeyem cucmema qyHKyuli nopsdOKa m=m(Q) u 4ebel- 
wweeckoz0 parza fr = m(Q)—2, Komopan He s6asnemca K-cucmemol. 

Jina MHOxecTBa, cocTosulero 43 oTpe3KoB [0,x/2] u [z,3x/2], Tako 
cHCTeMOM OyeT, HallpHMep, Cilefyioulax cuctema UeOpiuieBa Broporo NopayKa:. 


fo (x) = 1; 
[cos x, x€ [0, my, Sire XE [0, nm / 2], 


eo 2+ cose, x€[x, 3x / 2]; PN aa pd brieialic 


PaccmotpuM Tenepb K-cHcTeMbI B MIpocTpaHcTBe NepHosuyeckux PyHKUAH 7 
€PpeMCHHBIX WH, ApyruMH cCyOBaMH, B IIpoctpaucTBe C(T"), rge T” ect 
n-MepHbIi top. Herpyquo BuseTb, uTo m(T")=n-+2 (npu n>2). ScHo 
Tak>Ke, ¥TO K-cHCTeMOM MMHMMaJIbHOrO NopsyKa Oyler mtoOaa cucTeMa Bua 

fo(x)= 1,  fr%).-- +5 Foti (%), 
fee) a i) ei eee 


re yHKuuu f,(X),..-,fn4i1 (x) OCyMeCTBAAIOT TOMeoMop*HOe BOKeHHe 
topa T” B (n+ 1)-MepHoe 9BKJIMOBO MpocTpaHcTBO, HalipHMep: 


ipod, COS Xy, 
fo = (do + a, sin x,) COs Xo, 


fn = (Qn + (Gna +. +. + (Ge + SiN x1) SiN XQ. . .) SIN Xp_4) COS Xn, 
foaa = (Go + (Gra +... + (4+ asin #1) SI Xo. oa) SU Veo eeee 
k—-1 
2 \ 
(0< ai <2r, [kee ae Sh Preemie oy hina 2S are ale 
i=1 
Tloctrynuso 
26 XI 1959 


WMTHPOBAHHASA JIMTEPATYPA 


11]. Tl. Koposxuu, JAH, 90, Ne 6, 961°(1953).. 2 ToT. Kiepiosx mip yu. 
gan. Kanuunuck. neg. uucr. um. M. VW. Kanuuuna, 26, 90 (1958). °II. Tl. KoposKkaun, 
Jiuueiinbie onepatopbl u Teopua mpHOMxKeHHH, 1959. ABS IMG ABO Oa, UN el, Ls. 
Ne 1, 17 (1957). *®B. UW. Boaxkos, Yu. 3am. KasMHHHCK. Nef. MHCT. HM. M. WU. Kanu- 
Huna, 26, 27 (1958). *® 39. H. Moposor, Tam xe, 26, 129 (1958). 77. Il. Py6un- 
m te itu, JIAH, 102, Ne 3, 451 (1955). 8 A. JI. Tapkasbu, Mss. AH CCCP, cep. ma- 
rem., 23, Ne 1 (1959). ® K. Borsuk, Bull. Acad. Sci. Pol., 5, Ne 4, 351 (1957). 


527 


pone 


e Tae 
r ‘ 14 ie x) 7 Rank 
aid i P hibale se ER NIT HAY 


r aye Rec anes we Neh mas 


’ tre eyite 


. & 4 Sc 
¥ ° ; >| 
: : . J & ime 
eeA rT Le, 
Ge ; 
; 7 ‘ 1") 
* > ~ e 
¥ * : 
4 — b 
. j 
} $ inet 
. ad y 


s¢ fue 
r Ls 
- st gre + 
+f Pome? ~— 
, “at ;. 
: . t aad as 
-"9 
7 y 
pS ae 
= © 7 a TY 
; et Be 
a >. 7) 
sf 42 bods HO 
— 
fo ; 1? 
+ #, ‘ 
fe 
ite: : Pe 
t y ~ = 
: : 
To 
ir 
re 
i 
ees % 
6 at Fie a) ee 
=< 
wa 
@ 
e. 


| . : ci’ h WSR fo Kk. 1*s 
: abe 2 ; its A JMO a 
ps aa . es “aT 


= 
C 
. 


i0E AEP ea WN ‘ 
cee eo aay Wa i i 


ba > 


 Morsann Anxanemun Hayk CCCP 
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PHZSHKA 
A. B. AJIMA30B 
CHEKTP UAEAJIBHOTO ®EPMH-FA3A B PEWETKE 


(ITpedcmaeneno axademuxom H. H. Yepuaeevim 8 XII 1959) 


PaccMoTpuM cucTeMy, raMHJIbTOHUaH KOTOpoli H oOnamaeT cumMMeTpyeli 
elleTKH OfHOATOMBOrO KpHcTasa. Ilycth o(r) —cyHKunA Tpex mpocTpaH- 
TBCHHbIX KOOPJFHAT, OOJaqaioulaA CueyIOul4MH CBOMCTBaMH: 

1. Ecnm ry—paguyc-BekTop y-ro y3ma pemeTKu, v—=1,2,...,N, To 
DYHKUMH oO, (fr) =9(r—r,) JHHeEMHO He3aBHCHMbI WH, CuefOBaTeb4O, MOFryT 
ITb OPTOOHAJIM30BaHbI, HallpumMep, no Boromodopy—Jlépauny (+). O6o3Ha- 
{HM HaOCOP OPTOHOPMMPOBaHHBIX (yHKUKH, MOMyYeHHbIX Ha OCHOBE ¢y, Yepes 


D,(r), Tak uTO \ 6.0, i= Baye 


2. SaBHCHMOCTb MaTPHYHBIX JeMeHTOB Hy,= | Do, dr oT paccTosHua 
sex ny y3lamMu v uv’, T. e. OT paguyca Ry» vy- KOOPAHHAllMOHHOH cdeppt, 
iMeeT BUI 


Hwy = Bexp(—aR2n/d), y= 1,2,..., (1) 


ye 8 —NapameTp c pa3mMepHoctbio 2Heprun, B < 0; « — OespasmepHbii Mapa- 
weTtp (« = K’/K, roe K’ wu K—nowuple SimMnTuyecKMe MHTerpabl); d — 
1OCTOAHHAA PeleTKH. 

Ecam lp 9THX yCIOBMAX HCKaTb BOJHOBYIO (YHKUMIO (KBa3H-) YaCTHILbI B 
sMjle JIMHeMHOH KOMOMHalMM cbyHKIMH P,, To pellieHHe MoJyyaeMoro OObISHEIM 
IyT€M BeKOBOrO ypaBHeHHA IIpHBOLUT K CNeAYIOUIMM S3HaveHHAM [IA 93HEp- 
‘HH UaCTHIBI: 

IIH IIpOcTOH KyOuUeCKOH pelleTKU 


E (Rx, Rys Res %) = — 93 (Rx) 93 (Ry) Os (Fz); (2) 
[1A KYOUYECKOH OOBEMHOLEHTPUpOBaHHOH pelleTKH 
ja; (Rx; ky, Re a) ar ds; (Rx) Ds (ky) Ds 2) a oy (Rx) De (Ry) De (22); (3) 


WIA KYOMYECKOH paHeleHTpHpoOBaHHow pesleTKH 
EE (Rx, Ras kz; a) Ss (Rx) ds (Ry) Ds (Rz) ih 
— 5 (kx) De (Ry) M2 (Re) — 92 (Rx) Bs (Ry) 92 (Re) — Yo (Rx) 92 (Ry) 3 (Rz)- (4) 


ecb Ry, Ry, Rz-—KOMMOHEATbI KBa3HHMMyJbCa, AeNeHHOrO Ha an; 9Hep- 
va orcuuTeipaetcd oT ELy=Hw—f; efunuueli sHepruu cunTaetca | 
mMnnnel Tianet d w UCHONDSyeTCA TaKkaA 3allcb T2Ta-PyHKWMH, pH Ko- 
OpoH TMepHomoM 92THX (PyHKUMH ABJAeTCA efMHuIA (7): O3(u + 1) = 43 (v), 
(uv + 1) = —%_(v) MT. OZ. ; 

V3 cpolicts TaTa-(pyHKUM BbITeKaeT, YTO OMxKAMINAA K Havadly KOOpAN- 
av B R-pocTpahcTBe OOslacTb OMHO3SHAYHOCTH BbIPAarKeH HH (2)—(4) copnajla- 
T c 30H0l BpusauosHa, onpeyeseHHo OObluHbIM o6pa30M, MU 4TO 9TH BbIpa- 
KCHUS| WHBAPHAHTHbI TO OTHOUWIeHHIO KO BCeM Ollepall\MAM CHMMeTPHH, Tpe- 
Opasyiouyum sony BpyamosHa B ces. BriparkeHuA (2)—(4) cnpaBeq MBI 
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TIpH COOMOMeCHHM WHKJIMYeCKUX YCJIOBHA M Tocie Mepexofa K Mpefey N->« 
3ameTuM, uTo ycnosua Teopembl Jlezepmana (*,’*) B aHHOM Cyjlyyae He Bbi 
TIOMHSAIOTCA, HM BBEMeCHHe WHKIMYeCKUX YCJOBUM JOJKHO ObITb ONpaBsano oco6¢ 
B copmynax (2)—(4) HavMeHblleH 9HePprHu COOTBETCTBYeT Ry, =k j= hae 
a HauGovblel, HallpHMep B Cslyyae OObEMHOL|EHTPUPOBaHHOM pelleTKH, ky 
=k,=k,=1. Ecan B (3) Mpon3BecTH 3aMeHy k;—1—k; Wan Bcex i= X,Y, 
TO OHA MepeXOMHT B 
E = — 4% (kx) 93 (R,) 93 (Rz) + 92 (Rx) D2 (Ry) D2 (Fz). ( 


IIpu stom k = 0 cootBeTcTByeT HavOoubllad 9Heprua, k;= 1 — HavMeHbllas, 
cueT COCTOAHHM BefeTCA CBepXxy. 

Jia MHOTHX BOMPOCOB CYLUECTBEHHO 3HaTb MJIOTHOCTb coctosHni S(E), Kk 
Topas paBHa nioujaqu nopepxHoctu S B k-npoctpaHctBe, 4s06parxkaemon ypak 
HeHuamu (2) — (4) npH duKcupoBanHom E. Tlpu sanucu kak B cbopme (2) - 
(4),TaK UB BUJe BbIpaxkeHHH Tuna (5) NOoBepXx 
HOCTH MOCTOAHHOH SHEPrHM MpecTaBAIoT CO 
6oli 3aMKHYTbIe MOBepXHOCTH, OOseraroujHe 
o6oux ciyyanx ToUKH k =O. (UToOn npescr 
BUTb ce6e STO HarsAHO, culelyeT UMeTb B BH. 
WY, YTO TOUKH MOBepxHocTH 30HBbI BpxHuto 
9Ha OTOMKIECTBAIOTCA, BOOOIe FTOBOpA, MO 
apo, Tak 4TO 30Ha Bpusso9Ha TONOJIOrH 
yecKH Hu30mMopdHa Topy.) Ilostomy S(E) pacte’ 
Kak IIPH YBeJIHYeHHH SHEPrH OT HaHMeHbIUer 
ee 3HaveHHA, Tak HW Mpv YMeHbUIeHHH ee OT Hal 
Ooubluero 3HaueHHA. C Lpyro cTopoHnt,: oye 

Puc. 1 BHAHO, uTO Noman S(E) Bcloly KOHeUHBI 
TakuM o6pa30M, MepeceyeHve MOHOTOHHBI} 
KpuBpix S = S(E), us00paxaiouux msOTHOCTE  COCTOAHHM, mpoucxo 
ut BocoboH TouKe, rye S(E) KoneuHa, HO ee MpousBonHaA pasppiBua. H. 
CylilecTBOBaHHe STOH OCOOOH TOUKN yKa3bIBaIOCb M3 TONOMOrMUeCKUX Coobpa 
*KeHHH (4). pu NpaKTHYeCKH HHTEPeCHbIX G OCOOaA TOUKa CMellleHa B CTOPOR’ 
OolbuIMX SHeprHi. TlostoMy Hu3KOSHEprerHyecky10 BeTBb MJIOTHOCTH cocTos 
HHH MO*KHO rpyOo almpoKcumupoBaTb Napabovloli, a BLICOKOSHEpreTHyeckyWo — 
BepTHKaJIbHOH NpsAMOH. MMeHHO 3THM OOCTOATEbCTBOM OODACHACTCA TOT (aK 
WTO MOJCJIb Sommepesbya JIA SJIEKTPOHOB YJIOBJICTBOPHTeIbHO OObACHAe 
HeKOTOPbIe CBOHCTBA MeTAaJVJIOB. 

PaccmoTpum AJA OMpPeeNCHHOCTH SJIEKTPOHHbI a3 B pelleTKe, AIA KOTOPOr 
BSAHMONCHCTBHE MEXKTY SIeKTPOHAMM YUTeHO B KakOH-sHMO0 cbopMe caMmocoruJa 
coBaHHa. B sTOH MOJeH MaJbIM G@ COOTBETCTBYeT IIPHOMKeHHe NOYTH CBOOOR 
HbIX SJICKTPOHOB, a OOJbIIHM o& — MpHOMKeHMe CuMbHOH cBasn. Tlostomy + 
MOXKHO CHHTATb KOJIHYCCTBEHHOM MePOH COOTBETCTBEHHO «KMETAJJIMYHOCTH» WL 
KOBaJICHTHOCTH (HOHHOCTH) KpucTassa. Tlapamerpamu a u B 3ayaiorcs Bce xa 
PakTCPHCTHKH 3OHbI, 38 HCKJIOUCHHEM €€ MOJIO*KCHUA; MOMO%KeHHE Z3OHHI ONE 
AeAeTCA BeIMYHHOH Eo. B uacTHocTu, MIOTHOCTh COCTOAHUH C TOUHOCTHIO pit 
HOPMHPOBKH OMpPeeAeTCH TOMbKO OJHHM a. JIA MeTaJJIOB G@ He OUeCHb BEHK 
4 pu HeOowbux |k| NOBepXHOCTH NOCTOAHHOH SHEPrHM He OVeH aHH30TPONHb 
Tlostomy HwKe ypoBHa Depmu saBucumoctb S ot E MOxKHO OLLeHUBaTS culeyic 
uum o6pasom. Ilo Teopeme o cpeqHemM uMeem S = 4xnR2,p. 

TIns OW€HKH 3aBMcHMocTH Rg oT E, Hallpumep fa oObemHOLeHTpUpc 
BaHHOH pelleTKH, PacCMOTpHM ciepy payuyca R B k-npoctpancrse. Ilycr 
SHEprHu, COOTBETCTBYIOWMe TOUKAM fepeceyeHua 9TOH chepbl c He 
paBJIeHvAMu <200>, <110> mu <11l>, papHer £,, E, u E3. Torga naa E 
COOTBETCTBYIOWeH BSATOMy R, MOxHO TipuHaTp E = (E,+ E,+ E,)/3 ua 
E = (£,E,£3)'*. lpn <1 9TH Be BeNMUNHDI MUI HeEMHOrO oTmMYArIOTC 
(pyr oT apyra. Ypopenb Pepmu Mo2%xKHO OTOXKACCTBUTh Cc NOJyYeHHOH Taku 
pees SHeprueH Jia ccbepbl, BbIpesatomeli “3 30HbI Bpuano3Ha NoslOBHH 
ts pema. Ha puc. 1. u306paxKena MOTHOCTD COCTOAHMH, BLIUCIeHHaA 1 


&-~ 


jaMuaM (°) sTHM crocoGoM, AIA HaTpas,B = 0,6 9B, « = 1,1 (9 = 40°, rye 
| MOLYJAPHbIH yrom, sin? 9 = 04/94). [Ipu TakoM a OTHOUIeHHe WIMpHH 30H 
i HanpaBsieHuH <002> u <111> Gau3Ko K Bedu4MHe 92TOrO OTHOLIeHHSA, To- 
( MeTOJOM syeeK (8). IlyuxTapom OSoO3HayeHbI Wanubie CKnHHepa, 
PIYYEHHBIE TO PesyIbTaTaM M3MepeHMli HHTeCHCHBHOCTH MsIPKOrO peHTreHoB- 
Horo H3yucHHa (7). Jima MeN Tak>ke MyTem conocTaBsIeHHA C MeTOAOM 
eek (*) Haliqeno 6 = 1,4 98, 2 = 1,0; np stom u3meHenne E c yBeyuue- 
wem k TO (HKCHpOBaHHbIM HalpaBsJeHHAM OH3KO K pacueTaM Ha OCHOBe 
UTepnoJAUMOHHOTO MeToga JIKA® (°). JLna auTHA MNOTHOCTb CocTOAHUH npH- 
M3HTeJIbHO TPH TOM Ke & JIMIUb HEMHOFO OTMHYaeTCA OT pacueTOB METOOM 
)TOrOHAJIW 3OBaHHbIX MJIOCKHX BOJH (1°). 

TakuM OOpasoM, H3ularaeMbIH 3eCb MapaMeTpuyecKHH MeTO_ pelleHuA 3a- 
AYM OMHOFO Tesla B MOE PeWeTKH MOXKET aBaTb He XYMUINe pe3syJbTAaTHl, YeM 
byrve MeToybi. K unculy MpeMMyUlecTB MeTOJa OTHOCATCA Npexye Bcero OTCYT- 
BHe ChelWMabHBIX NpPeANOMOKeHHH O CTPYKTYpe TaMHJIbTOHHAaHAa UM WMpOKHH 
DOM3BOUI B BHIOOpe MPOOHBIX PYHKUWHH. Kak u3BecTHO (4), HMeHHO MpPOH3BOUJIb- 
14 BbIOOP CaMOCcOracOBaHHOrO NOTeHWMasa, TPaHHYHBIX ycoBul (B MeTORe 
eeK) HJIH MpOOHbIX (yHKUNH (B Be, HANpHMep, AMHEMHEIX KOMOHHALLMH aTOM- 
pIX PYHKUHH) ABJIACTCA HCTOUHHKOM HCKCHTPOJMpyeMblx owM6oK. Tlapamertppt 
(4 B MO>%KHO HeMocpeACTBeHHO CpaBHUBaTb C OMbITOM H ONpeseATh UX ONTH- 
labHbIe 3HAaueHHA. 

Tlokaxxem, 410 Tpe6oBaHHA, Haslaraemple Ha MpoOHy1o (byHKUMIO, MOXxKHO 


* 
“ou3MeHatTb. Ilyctb, HanpMMep, HHTerpasibi \ D-H®,dr pacxoyqatTca, PyHK- 


u  , optoroHambHbl, HO He HOPMUpyeMbI Ha eRHHULY, uM Mpesenpi 
im a ( @,HQ, dr u lim 7 | @,@,dr cywectrsyior. Torza, sulousmenaa yc- 
<cc) V V—co V 

BUA 1 nu 2, MOXKHO BbIPAa3HTb SHEPrHio Kak (PYHKUMIO BOJIHOBOTO BeKTOpA B 
opme (2)—(4). 

MoxHO Tak>Ke 3a4MC€HHTb 9KCHOHCHUMANbHYy!O 3aBucHMOCTD (1), Hampumep, 
TeneHHon: H,,= aR—s?, s>0. Torfla Ha ocHoBe OOpHoBCcKOrO MeTO,a CyM- 
[MpOBaHHA NO y3saM pelleTKnH (1*) MOXKHO HlOKa3aTb, YTO SHEPruH Mponop- 
\MOHAJIbHbI TpaHcdopMaHtamM Messuna cbysHKuMH (2)—(4): 


Ey (lex, yy Be) = A (a, 8)\ E (Rey Ry, Bes ) WP du. 


0 


Hakonell, orpaHHyeHve OMHOATOMHBIMH KPHCTaJJIaMU TOXKe HeECyWeCTBeHHO, 
© BCAKOM Cjlyyae JIA 9uieKTpoHOB. Ymenno, B onpesevieHun ry MOXKHO CUH- 
aTb rp, He KOOPAMHaTaMM Yy3JI0B, a KOOPAMHaATaMM COOTBETCTBYIONMX TOUeK 
PHMUTHBHBIX sUeeK. 

Astop Bbipaxkaer 6slarofapHocth $1. K. CripkuHy 3a MHTepec K pa6corTe. 


Vucturyr o6mei uv HeopraHuyeckoH XHMMH Tloctynuso 
b um. H. C. KypxHakosa 2 XII 1959 
Axkaylemuu Hayk CCCP 


WMTMPOBAHHAA JIMTEPATYPA 
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in, Ark. Mat., Astron. och Fys., 385A, 30 (1940). 2 Ee wr eK Kee re rl 
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Jloxxagn Akagemun nayx CCCP 
1960. Tom 131, N 3 


PH3HK 


A. A. BOUBAP u H. Wt. FAMBAPAH 


MEPA JEJIOKAJIN3ALLHH 3JIEKTPOHA B ATOMHO-MOJIEKYJIAPHO 
CHCTEME 


(I1pedcmasaeno axademukom H. B. O6peumocoim 7 XII 1959) 


OcHOBbIBanch Ha iphhaviemaueH M. BopHy HHTepmpeTalluu KBaypata Mi 
Ysa BOJHOBOH (YHKWMM CHCTeMbI 1 YaCTHIL KaK MJIOTHOCTH BePOATHOCTH KO) 
(urypal\¥H CHCTEMbI, BOSMOXKHO MPKMEHHTb JIA ONMCAHHA KBaHTOBOMeXaH UY 
CKOH CHCTeMbI CORKUBWeeCA 2 NOCMeLHHe TOLbI B TePHH BepOATHOCTeH OOLK 
NOHATHE SHTPOMVU cyuaHHOHW BeJIMUHHBI. | 

Iiycrb, Hampumep, gaqaHo ypaBHenne LU !pequnrepa (He cofepxaulee Bp 
MeHH) JWI CHCTeMbI UN YacTHL, 


Hd = Ed, ( 
rye b= d(x, Yi, 21) Piast Xn, Yn, Za); Vo ede = 1 dt == dtp. . ats dt; = 
= dx,dydz; uv R—w1poctpancTBo KoNdurypanuMh, B KOTOpOM onpejeuJen 


cbynkuna od. . 

Tora, NpHMeHAA MOHATHe SHTPOMMN HelpepbIBHON csyyalHOH BeMUHH 
(*,.”), MOxKeM OMpefeHTb [It CTalMOoHapHoro cocToAHHuA db, CHCTeMbl L 9H’ 
ponuto Hy, paBeHCTBOM 


Hy= —\ be? lel de 


rye lg oOosHauaeT JorapHdbM Mp MpOu3sBO/IbHO BbIOpaHHOM OCHOBaHHH, K¢ 
TOpoe JOKHO BbIOMPaTbCA OMHUM MH TEM Ke TPH cpaBHeHHH pa3JIMUHbI 
SHTpONMH (Tak %Ke Kak M Hayao OTCYeTA) *. 

Benuuuny Hz Mbl paccMaTpHBaeM KaK Mepy HeompeyleyieHHocTH B pa 
TlOO*KeCHHH YACTHIL. 

PaccMaTpHBaxt aTOMHO-MOJIeKyJIApHble CHCTeMBI, MbI OyMeM CUMTaTb AJY 
(—PHKCHpPOBaHHbIMM B poctTpakcTBe. B cuyyae OMHOITeCKTPOHHOM CHCTeM 
BHOJIHE €CTECTBEHHO Ha3blpaTb BesIMYHHY H, JenoKaH3alveH 932eKTPOH 
Ho mu B CJlyyae MHOrOSsIeKTPOHHOM CHCTeMbI MOXKHO ONpeleNHTh BENMUHHY | 
AJA OMHOTO IIEKTPOHA (BOMHOBaA (PYHKUMA pewnosaraercH yyTsIBaroulel OOM 
SJeKTPOHOB); AA STOrO BMecTO |}|*, T.e. KBalpaTa MOMyaA MHOroseKTPOHH 
coOcTBeHHOH (byHKIMH, B KagecTBe IOTHOCTH BeposTHocTH (3, *) BO3bMeM | 


Pak, ( 


Di(td) = \ le dey... deadtigs ... dtp. ( 


* BplOpaHHoe onpefenenue H, MOXHO OblN0 Obl JONOAHHTh B ero MpaBol uacTu aZy 
THBHBIM WieHom — lg l,, OnpeqesMOlNMM Ha¥anO OTCYUeTa Ha WIKale 2HTpOMHi, B IIpHHUA 
MPpOHSBOJIbHOC, HO Mp CpaBHeHHA SHTpOMM HeMpeMeHHO duKCupoBaHHoOe. 

** [IN0THOCTh BepoATHOCTH HaxXOKCHUA SACKTPOHA B CHCTeMe U3 N QJIGKTPOHOB paBl 
B TOUKE (X;, Y,, Z,) n®,(t;); Mbl OMpeqertsem jenoKanu3zauuwo, paccuHTaHHyioO Ha ofl 
snekTpoH. Benuunna ®,(t,) mpezcrapaner co6ok pMaronanbuHbiii MaTPHUHBIM SIeMeHT | 
OTBETCTBYIOIMNEH MaTPHIbI iWOTHOCTH. 
082 


hy = — \ O, lg O,dt; (4) 


| Takum 06pa30M BO3MOXKHO ONpeleuTh AenoKausalluto 9JIEKTpOHAa H B MHO- 
iIEKTPOHHOH CHcTeMe. OueBugHO, YTO JeTOKaIH3all“a, TAK ONpeemnemaa, 
rh XapakTepHCTHKa, CYUeCTBEHHAA It ONHCAHHA S/IeEKTPOHHOTO CTPOeHHA 
PMHO-MOJI€KyJIAPHOH CHCTeMbI MH MPHTOM Taka, OMpezeteHue KOTOpOH He 
H3aHO HH C KaKHMH NpHOJIMxKeHHbIMH MeTOaMH KBAHTOBOMeXaHM4ecKHX pa- 
PTOB *; C ApyroH cTOpOHb! unceHHOe 3HaueHHe Hp, HIM hy, BbElyHCAaeMoe 
MOMOWLM HEKOTOPOH BOJHOBOH (YHKUHU CHCTeMbI, 3€BHCHT, KOHeC4HO, OT 
0, ABJIA€TCA JIM MPHMCHAeMad BOJIHOBaA (PYHKILMA TONHOH WIM mpHOuH2xKeH- 
M, H B MOcMeqHeM CJlyuae — OT cTemeHH anmnpokcumawun. Moxuo, auee, 
PeACMUTh ENOKAMH3ZalHIO BICKTPOHA B ATOMHO-MOJIeKYAPHOM CHCTeMe OT 
MTEbHO BHIOPAaHHOM KOOPAMHATHI WIM KOOpAMHaT. Tak, HampuMep, Wem0Ka- 
3allHA SJICKTPOHA OTHOCHTebHO KOOPAMHAT x;, y; MOKET ObITb onpesesena 
|M MOMOULH MJIOTHOCTH BepOATHOCTH 


SS SS ee ee 


: Dx (xi, 4.) =\ Px (2) dey (5) 
/eYIOULHM OOpa3o0m 

he, x;, 9; = \ Dz (x2, Yi) 1g Dp (x:, ys) dxidyi. (6) 

| Benuuuna hyx, 4, He 3a4BHCHT OT BbIOOpa sHayeHuA uAeKca i (i=—1,2...), 


‘3M WCXOAHaA BONIHOBaA (PYHKUMA bey YUHTHIBAeT MepeCTaHOBKH 3JIEKTPOHOB, 
TIOTOMY MOxeT ObITb 3aNHCbIBaeMa MIpomle B BHse igs 

OTH NOCMeTHHe BEHYMHbI NOSBOJIAIOT JeTaJIM3HPOBaTb KapTHHy eOKasH3a- 
HM QJIEKTPOHA B ATOMHO-MOJICKYJIAPHbIX CHCTeMAaX. 

| B kauyectTBe UJIOCTpawuH K BBeJCHHbIM OMpesesIeHHAM MIPMBefeM pacueT 


JOKAJIH3aWwHW JIA HEKOTOPbIX MPOCTeHIUHX CHCTeCM oe 
Jlenokau3alua SJIEKTPOHA B OCHOBHOM COCTOAHHU aTOMa BOJOPOa paBHa 


Hig, ln ma? + 3, 


TlestoKaJIv3alvaA 3JIeEKTpOHa B BO3OyKeHHDbIX 2 S- H 2 p-COCTOAHMAX, ecTe- 
‘BeHHO, OOJIbIe, YEM B OCHOBHOM COCTOAHHH, MpHyeM JIA He HMCrOWLero BbIe- 
-HHOrO HampaBseHHA B MpocTpanctsBe 2 S-cOCTOAHHA OHA OOWIbUe, eM AIA 2 p- 
eToaHuA. MmMenHo, 3HaueHHA SHTPONMHHOrO HHTerpasa MWA WIeKTPOHA B 2 S- 
2 p-COCTOAHUAX ATOMA BOMOPOJla COOTBETCTBCHHO PaBHbl 


Hos, = In ra3 + 6,966, Hep, = 11 a3 + 6,12, 


Ouesraro, YTO B OCHOBHOM COCTOAHHH HOHa resHA TeMOKAIM3aluA dJeKT- 
Ha JOUIKHAa ObITb 3HAYHTeIbHO MeHbIUIe, YM B OCHOBHOM COCTOAHHH aTOMa 
mopona. JleficTBUTeIbHO, 9HTPONMHHbIM HHTerpad 3/ieKTpoOHa B | s-cocToaHHH 
Ha remna He* papex 

Ais, = In webs 0,92. 


Q6pa3oBaHHe CBA3H MEXKTY ABYMA aTOMaMH BOLOPOMa NPMBOAMT K yBemnue- 
0 JlelOKaJIM3allWH 3JIeCKTPpOHa: IHTPOMMMHbIM WHTerpasl AIA ICKTPOHa Ha 
HOBHOM MOJICKYJAPHOM OPOUTe MONeKYJIbI BOLOPOMa (BHIYHCIEH B OLHOIEKT- 
HHOM TIPHOAH2KeHHN Ges yueTa B3aHMOJelicTBUA d/leKTPOHOB MeToyom JIKAO 


* B oriwune oT XapakTepHCTHK, COCTABMAIOWINX B KBAHTOBOH XHMHH TaK Ha3bIBaeMbIe MO- 
KYIAPHble [MarpaMMb! (NOPAAKU CBASEH, HHACKCb! CBOOOMHEIX BaJICHTHOCTeH, 3apANbI AaTOMOB), 
MbIe OMpeeseHHA KOTOPLIX 3aBHCAT OT BbIOOpa NpHOMMKeHHOTO MEeTORA pacueTa. 

** B pacuetax mpnnumasa yuactue 9. C. boratosa. 


odd 


MO c yueToM HHTerpasia MepeKpbIBAHHA) HECKOJIbKO OOJbUIe, JEM AA Ne 
pOHa B OCHOBHOM COCTOAHHH aTOMa Bosoposa: 


Foy = In Tab -|- 3,24. 


Ha pasppixistomehH opOute, HampoTus, WesoKamusallMA MeHbILe: 


Mist, = In maa Wiedue ye 


I]pu BbICUCJICHHY SHTPONHHHBIX MHTerpaJIOB MbI IIOJIbSOBaJIMCb HaTypaJ 


HbIMH JlorapHd@Mamy, H = —\|oP In| oP ac. B 3HayeHHe HX BXOJUT NOC’ 
auHasn Inza? (ag—pafuyc Bopa), 3apucaulad OT BbiOopa CHCTeMbI eHHI 
C TOUKH 3peHHA ONpeeJIeHHbIX BbILWe NMOHATHH BOSMO2XKeH HOBbIM MOMX 


K pALY nipoOsemM 3JEKTPOHHOrO CTPOCHHA ATOMHO-MOJI€KYJIApPAbIx CHCTeM H, 
GacTHOCTH, K npoOsieme CONPAKeHHA. 


Mucruty?r dvlemMeHTOOpraHHueckHxX coesqHHeHHH Tlocrynuso 
Akajemuu wayk CCCP 27 XI 1959 


IIMTHPOBAHHAA JIMTEPATYPA | 


1H. Buuep, Ku6epuetuxa, M., 1958. % B.C. Ilyraues, Teopua coyuaiten 
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ee ING Yen VSR 4Jl. laugay, E. Iugdmuu, Ksanropaa Mexanuxa, M.— J 
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Jorxagn Akanemun nayr CCCP 
1960. Tom 131, M3 


PH3HKA 


M. H. BPH JIb 


HCCJENOBAHHE TEMNEPATYPHOM 3ABHCHMOCTH 
TOHKOM CTPYKTYPDbI OCHOBHOrFO KPAS PEHTTEHOBCKHX 
_CMEKTPOB NOrJIOWMEHHA THTAHA B THTAHATAX BAPHS 

BbJIM3H TOUKH KFOPH JIA BaTiO; 


(ITpedcmaerexo axademuxom A. I]. Buxoepadossim 7 XII 1959) 


 Uceneqopanua TOHKOM cTpyKTypbl pextresoBcKoro K-Kpaa mornouleHua 
aTaHa B THTaHaTax Oapua (',”) MOKagaJIM, YTO CTpyKTypa OCHOBHOrO Kpaa Mo- 
OI€HHA B MOHOTHTAHATE MPH KOMHATHOH TeMMepaType CyLeCTBeEHHO OTIMUaeT- 
1 OT TAKOBOH JIA TeTPpaTHTaHaTa WH CBA39Ha C KPHcTa/JIMYeCKOH CTPyKTypou 
DEMMHEHHA HW COCTOAHHEM MOJIAPH3allHH ATOMOB B Hem. Jia 6omee ReTabHOrO 
3Y4UCHHA STOTO ABJICHHA WH MpOBePKH HeKOTOPbIX NpeANOMOKeHHH, BbICKASaH- 
pix (7) B xoe TeopeTHYecKOro OOcyKeEHUA, MpeAcTaBsANO GOMbUIOH HHTepec 
CMepHMeHTaJIbHOe UCCIeqoBaHHe TemMMepatyp- 
OH 3ABHCHMOCTH TOHKOHM CTpyKTYpbI OCHOBHOTO 
pad norjouleHuA THTAHA B THTaHaTax OapHa 
oOlacTH Temnepatyp, OM3KHX K TOUKE cer- 
eTOMIeEKTpHyecKOrO MpeBpallleHHA VIA MOHO- 
MTaHatTa. 

B HacToailel cTaTbe H3JlaraloTca pesyuibTa- 
bl TAKOTO HCCJIeAOBaHHA. CneKTpbl MOTOWLeHUA 
pH MOJYYeHbI MPH NOMOMLH dokycupyroulero 
yOyc-cmekTporpada ONMHcaHHOH paHee KOH- 
TpyKunu (*). AnaH3aTOpOM CJlyKM KpHcTad 
Baplla ¢ mocTosHHOH pemerKH d = 3,336 A, Puc. 1. He 

x - Ie 4b WIA HarpeBaHHA TO0- 
SOrHYTbIM lO paquycy 250 cM. riotutesel. 1 — Kepamuyeckasn 

JluHetivad RucnepcuA mpHOopa B paccMaT- rpy6xa; 2— merannuuecknit baa- 
MBaeMOli OOacTH WwIMH BOTH 2,5 X/mM. AHoq Hew; 3— sly ae. paNn RAO: 
eHTreHOBCKOH TpyOKu 30n0ueHbIH. JInnMaAMH ae apnatnnihan pe alee 
DaBHeHHA clyKNIM auMHHH Aula, u AsKa, BO seis 
TOPOM nopayKe oTpaxenusa. Pexum paodorni 
py6ku 11 kB u 50 Ma, 9kKCNO3MUMH 3--O 4ac. 

MeKTpbI perucTpHpoBalucb dotervaduysckKH B YCJOBUAX, AHAOFMYHEIX ONH- 
~AHHDbIM B (},? 

Tia HarpeBaHua OOpa3loB Oplwia CKOHCTpyHpoOBaHa UM M3roTOBsJeHa Cnel\Masb- 
aa neub (pic. 1), mpecraBaBiad KepamMuyeckylo TpyOKy, HarpeBaemyio Ha- 
OTAHHOM Ha Hee CiMpasbiO. Temnepatypy HarpeBaTeA MOXHO OLIO perysH- 
OBATb B IIpegeax 18—400° u nosepxuBaTb MOCTOAHHOL C TOUHOCTbIO 2,5°. 
IsmMepeHue TeMMepaTyp MpOv3BOQHOCb TepMonapoh 2XKe/c30 — KOHCTaHTaH. 
la KOHUaX TPYOKH HarpeBaTesiA MOMELLaIMCb MeAHbIe (P/laHLbl, KOTOpbIe 
KakKaHCb NPOTOYHOH BOAOH MH ObivIH CHaOrKeHbI CNeWHaJIbHbIMK OKOLI Kamu. 
KOWKH 3aKPbIBaIMCb TOHKHM Cj10eM Wesynousa. HarpeBateibHad cnupadb 
lapy2KH MOKPbIBaJlacb CJIOEM KaOJIMHa B CMECH C acOecToM. B cpeqHei uactu 
arpeBaTeA Oplla CheaHa Mpopesb, wepe3 KOTOpylO B HarpeBaTeylb BCTaBJA- 
{Cb MOPIOTHTeAb M Mpueratoulad kK HeMy TepMorapa. CHapy2Ku mpopesb moT- 
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HO 3aKpbIBaslacb acOecToM. Kak MoKa3aJIH KOHTPOJIbHbI€ NpOMepbl TEMNepaTyf 
° 
BHYTPH HarpeBatesA, OHA C TOUHOCTbIO 3—4° OCTaBalaCb HEM3MCHHOH BAO 


PeHTTeHOBCKHe JIYUH, HalpaBJeHHEIe BAOb OCH TpyOKH HarpeBaTetA, Mp 

XOJMJIH CKBO3b MOroTHTesb. PaccTosHue OT aHOJa peHTTeHOBCKOH TpyOKH 

Kpuctasa 10cm. B sTHx ycOBMAX, KaK NOKa3aJia NpoBepKa, KPHcTas J 
HarpeBavica. ; 

B orsnune OT OOUeNPHHATOFO MeTOMa H3FOTOBJICHUA MOTIOTHTeNeH, ONNCA 

Horo, HampuMmep, B (4), MOrMOTHTeIM, HCMOMbSOBaHHbIe B HaCTOALMeH padoT 

qian TpHwaHua uM HeCOxO,HMC 

TeNJIOCTOHKOCTH H3PrOTOBJIAJIHCb F 

ocHope Kea B®-2. MesnKkoyucnep 


HbIH MOpCWOK HcCJIeqyemMoro coef} 

Wy’ HeHWA TULATCIbHO B30aJITHIBAaJICA | 
pactBope kKjex B@-2 B cmupTe 

“0° — ByWIMBaJICA Ha rlaKytO MOBepXHOCI 
aJNOMHHHeEBOH Qoubru TOJIWLHHOU 

12g’ (),01 MM. Takum oOpa30m, B roTOBO 
.  BHe MOMIOTHTeIb MpelcTaBsA CC 
ae Oo JHCTOUeK COJIbrH C HaKJICCHHBI 
Zp Ha Hee cylOeM UccyIeqyemoro Bele 

Wh cTBa. [lopepxHocTHas NJIOTHOCTh IC 
ruoTHTeIeH BHOupatacb OM3KOH 

BaTids Ba0-4Ti0, 7 mr/cm?. Jina npunmanna nOrslory 
Te10 OOJIbILeEH MeXaHHyecKkOH mpot 

HOCTH aJIIOMHHHeBad dowbra c MC 

TIOULAIOULHM BeULECTBOM HaKJICMBé 


et Sy 
0023040 50 G00 0 2 3 50 600, NACb Ha TOHKOC, HO *KECTKOE aJIIOMI 
, 2 HHeBOe KOJIbIUO, WHaMeTp KOTOPOr 


Puc. 2. Mukxpobotorpammu K-Kpaa morsome- paBHAJICA BHYTPeHHeMy j\MaMeTp 
HHA THTaHa B THTAHaTax Oapua NpW pa3sHblx TPyOKH HarpeBaTea. B TaKOM BHD 
Temmepatypax 
NOMIOTHTeIb BCTABJIAJICA B Harpe 
BaTeJb. 

PeHTreHOBCKHE CNEKTPbI MOLIOMeEHHA THTAHa B MOHO- UH TeTpaTHTaHaTe OapH 
HCCIeOBaIMCb NO OO€ CTOPOHLI OT Temnepatyppr Kiopu gzua BaTiO, (120! 
B HHTepBawle OT 20 No 200°. La KaxkQoro u3 THTAHATOB Ip LanHoli TeMnepatyp 
ObWIO NomyyeHO OT 7 No 10 He3aBHcHMbix CneKTporpaMM, KOTOpBIe (boTomeTp} 
POBaJINCb B Tp€X CCUYeHHAX MO BHICOTe CNeKTpa H Nocwle ycpeHeHNA MH Mepecuel 
B IUKaJI€ 9JIEKTPOHOBOUIbT ConocTaBuAIMCb.I lomyueHHble TAKUM OOpa3oM CNeKTp 
NOTOWCHHA THTAHa B MOHO- MH TeTpaTHTaHaTe OapuaA pu Temnepatypax 2 
50; 100; 120; 150 u 200° npuBenenni na pue. 2. 

PaccmMoTpeHve MOJ1yYeHHbIX Pe3ybTATOB NO3BOAeT clemaTD CJIe LY tOuLe 
3aKJIOUCHHA O TOHKOM CTpyKType cneKTpos: 

1. [lonnocrbio noxTBepxKaeTca ChesaHHprt paHee BbIBO] O CYLIeCTBeHHO 
Ppa3sJIM4HH TOHKOH CTPyKTyPbl PCHTTeHOBCKOFO Kpasw NMOFOULeEHUA THTaHa B TI 
TaHaTaxX OapHaA C pasMYHbIM cooTHOWeHHeM BaO un TiO,. KaK noxaspipat 
pesyJIbTaTbI HaCTOALeH paOOTH!, STO HM€ET MECTO TIPH BCX HCCEMOBAHHEIX Te) 
nmepatypax. 

2. 3aBUCHMOCTb TOHKOM CTpyKTypbI OCHOBHOTO Kpaad NMOPOWeHHA THTAE 
B MOHOTHTaHaTe OT TeMMepaTypbl OOHapyKuBaeT cCHeMyIOUWMe 3aKOHOME| 
HOCTH. 

Ilo Mepe noppnueHua TeMnepatypni oT 20 m0 100° HaOw0aeTCA 3aMeTHOe H C) 
CTEMATHYCCKOE YBeMYCHHE CTEMeHH Pa3MBITOCTH CTpyKTYPHI, KOTOPaA cTaH 
BUTCA MaKCHMAJIbHOH B TOUKe Krop#. Boue stoi TOUKH MHTeEHCHBHOCTh (PLY KTY: 
WMH HM Y€TKOCTh TOHKOM CTPyKTypbl B Kpae MOrJOuleHMA THTaHa B COeqHH 
HHH MHOrO MECHbUIe, YeM B C€fHeTOSJIEKTPpHYeCKOH OGacTH, H OUeHb Maso 3 
BHCHT OT TeMNepaTypmt. 
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3. B HecerHeTOSMeKTpHYeCKOM TeTpaTHTaHaTe OapHA 3aBHCHMOCTH TOHKOM 
PYKTYPbl OT TemMMepaTypbI NpakTHyecKH He HaGsHOMaeTcaA. 

B 3aks10ueHHe CUHTAIO CBOHMM MPHATHbIM JOMTOM BbIPa3HTb HCKPeHHIOW 6v1a- 
fapHocTb 9. E. Batinmretiny u VW. B. Crapomy 3a npestoxKenue Temp! HacTos- 
eH paOoTbl, MOMOLLb B ee BHINOJHeCHHH MW yuacTHe B OOcyKAeCHHH MOJYYeHHBIX 
3YJIbTaTOB. 


Ojecckui rocyapcTBeHHbIt mearorMueckHit HHCTHTYT Tloctynuso 
uM. K. JJ. Yuruuckoro 8 XI 1959 


UWHTHUPOBAHHAA JIMTEPATYPA 


fob bat nu eto, MoH. Bop ni bye Wb. Cta'p oi, JIA, 122, 205 
geo). *9. E> Bahuthtrétin, M.H. Bpaas, 1. ®. Komeanes, JAH, 126, 
moo). ®* WM. Bo Cirrapant,) Mse., AH «CCCP; sweeps oua4 20, 798 (1956). 
9.E.Bakhumtetu, HW. 5B. Ctrappi, M. H. Bpuas, JAH, 105, 943 (1955)- 


Jloxkxayn AKkagemun nayr CCCP , | 
1960. Tom 131, Ni 3 


PH3HK, 


M. B. BOJIBKEHUITEMH u Aa. M. EJIbDALWEBUY 


BJIAAHWE PACTBOPHTEJIA AH CNEWMPHOHOCTH nPHCOEAMHEHMS 
HYKJIEOTHAOB HA PEAYTJINKAWUIO 
JIESOKCHPHBOHYK JIEHHOBOM KHCJIOTHI 


(II pedcmaezexo axademuxom H. B. O6peumoeoim 5 XI 1959) 


B pa6ote ofHoro u3 Hac (') Oblia MpeqiowKena MOeIbHad CTATHCTHYeCKas 
TeOpuA pesynauKannn qesoKcupuOonyksenHoBoH KucsIoTHI (HK). B HacTOA 
ule paOoTe PacCMOTPeHO BJINAHHE Ha NPOWMeCC PELYNIMKAMH BarKHbIX 3HTpO 
MNMHHbIX H 9HeEprerHuecKHX (akTOpoB: B3auMogelicTBuA JLHK c pacTBopuTeven 
(sono), CneuMcbH4HOCTH MpHCoeAMHeHHA HYKJeCOTHAOB, a Tak2Ke FHOKOCTH CBO: 
6onHon uenu JIHK. 

Bocnovib3yemca paHee onucaHHoli Mogempio ('). J[BohtHasa cnupanb JLHK co- 
‘CTOHT M3 JBYX MOJIMMepHbIx Lene no NV 3BeHbeB B KarkOH. B okpyKatouleM pac: 
TBOpe cofepxuTca 2 — M moviekysi BOAbI HM CBOOOAHHIX HYKJICOTHAOB YeTHIPeX 
‘COPTOB, COMep»KauluX THMHH, WHTO3SHH, ryaHHH H afeHHH (7). Jima mpocToTs 
<CUHTA€M KOJINYCCTBA BCEX YETHIPEX HYKJICOTHOB B PaCTBOpe OAHHAKOBbIMH, PaB- 
HpimMu M/4. DHeprua, BbieAeMand NpH NOVMMepH3alui Napbl HYKCOTHOB, pas: 
Ha —&, 9HEPrHA BOROPOHOM CBAZH, COCAHHAIOWECH 1Ba HYKJIeCOTHa B JBOUHOF 
‘CHHpaJIH, paBHa —s,. CunTaeM I10-MpeoxKHeMy, 4YTO pa3pbIB BOLOPOAHbIX CBAZeP 
MpOHCXOANT Ha OJHOM H3 KOHUOB ABOHHOK cCnupadv. B MOMeHT peqynuKalHe 
WMeeTCA 2 7 3BEHbEB Pa3MeJINBLUHXCH Werle, K KOTOPbIM C BbIHIpPbILIeM JHEPFHA 
&, MOryYT NPHCOEAHHHTLCA OObIe HYKJeOTHAbI M3 pacTBopa. Ecau payom npH- 
‘COCJHHHIHCb Ba «NOAXOAALIHX» HYKJeOTHJa, TO OHH MOJIMMepH3yl0oTCA C BBE 
MPpbIllieM 9HeprHe,. K TAaHHOMY CBOOOAHOMY 3BeHY MOKET MPHCOeEAHHUTbCA TAKE 
MOJIEKYJ1a BOJbI C BLIHPPbILLeM SHEPrHH €3 (*). By eM XapakTepH30BaTb COCTOSIHHE 
r-4WJICEHHOH OcBOOOLMBIUCHCA Wend HaOopom BenuuHH og; (j = 1, 2,...,r), roe ¢, 
OTHOCHTCA K J-My 3BeHY H paBHO OQ, ecuIH npucoeMMHHaCA «OAXoMAuLHiiy Hy- 
KNeoTHA, +1, ecAH NpHCOeAHHHVICA «HENOAXOLALLHK» HyKMeoTuA, H —l, ecaH 
3BeHO OCTa/0Cb CBOOOAHDIM. 111 COCTOAHUS C JaHHbIM HaOopom {o;} YHCIO MpHco- 
AJMHEHHBIX K JBYM OCBOOOAMBIIMMCA LensaiM «MOLXOAAWHX» HYKJICOTHOB paBHC 


t= 2(r—¥ 9 (1) 


j=1 
‘Obulee YHCNO MpHCOeAHHEHHBIX HYKJCOTHOB paBHO 
| 4 : 4 
mm=2(r—-5 4445) : (2) 
= [= 


Uuco cBOOO2HEIX 3BeHbeB paBHO 2(r—m). CraTucTuyecKkaad cyMMa 3a- 
‘HIWeTCA B Bue 


N 
Q= »2 » Q12Q3Qu, (3) 
r=0 {9 i} 
D38 


2(N — 1)e,1(N—1r) €s Z2lr—m) 


Qis = 4?" exp Mi (4) 


THOCHTCA K HYKJCOTHaM JBYX 4aCTHYHO pa3femuBuIMxca wWenel. Syecb 
— BHYTpeHHAA CTaTHCTHYeCKaAd CyMMa TakKoro HyKsJeoTHfa; Z — 4uCNO JoO- 
OJHUTeJIbHBIX KOHOPMallWH 3BeHa, K KOTOpPOMy He MpHcoeqMHMJICA HOBbIi 
yKleoTuy. OuepugHo, 4To Z onpesenser ruOKxocts uwenuw JIHK. 


r 


Q5== Gm exp \ =# gum (5) 


a es 2e,-+ [25 ) x 4 
Via — &—&,-+ = 2 o% +- omnes oy E_3 819757 4. (6) 


Maxtop 3%"—!) orBeyaeT BO3MOXKHOCTH MIpMcOeAMHeHHA K KaXKOMY 3Be- 
Wy JoOoro 43 Tpex K«HEMOAXOAAMLUX» HYKNeOTHAOB. Qy MpekcTaBsaeT co6oHt 
}CTaTHCTHYeCKYIO CYMMY CBOOOJHBIX HYKJICOTHAOB HU MOsIeKyJ BOJbI — CBOOOL- 
|HBIX H alcopO6upospaHHbix wa JIHK 

2(r—m) 

OPSGERTY Aste (7) 


p=0 
irae g'—BHYTpeHHAA cTaTMcTM4ecKad cyMMa cBOOOAHOrTO HYyKsIeOTMya, a 
oe CTaTHCTHYeCKad CYMM4 MDJIEKYJI BOXbI B COCTOAHHMH, COOTBETCTBYIOILEM 


MpHcoeHHeHuIO P MOJieKyJI BOZbI K CBOOOMHDIM 3BeHbAM Byx ueneH HK. 
Vimeem 


biting § lol)! pe . 
= 990 ts P 2m— p)! €xp aa ‘Rp; : (8) 


Te do— BHYTPeCHHAA CTaTHCTHYecKad CYMMa MIpHcoeMMHeHHO, a g,— cBo6oy- 
HOH MOJIekyJIbI BOABI H Rp, XapakTepH3yeT CMellieHHe BOJbl C HYKMeOTHAama 


Rex ne (9) 
(n—M—p)!] | Gi —m, \r 


é=1 


m;— YACNO TPHCOeAMAUBUIMXCA HYKJCOTHAOB COpTa 7, M,+M2+M3+my=2m. 
Ecau ns MSs m, mo, M3, M,, TO Rp MpakTHYeCKH He 3aBMCHT OT m;, 
a TOJbKO OT HX cyMMBI. Ilonp3syacb dopMyso Crupuimura, Nouyyaem 


Rox (a) "Ga (10) 
" Tlo cbopmysie OuHoMa mnovtyyaem 


= ‘ieee eal ee Aa a as exp ices Mess) ea (11) 


OxkoHyaTeJsIbHO TOslyyaeM 
N 


Q= >) Ke™J, (12) 


r=0 
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rye 


4(n—M)\M_, ; 2e,(N—1) +N 
K == _ ii) () UG ma MgaN exp ey ( Eo ; (13 
J= > exp| B (As + Bote? + + Ce], us 
{ 95; } j=1 
2€ — 4 
D= 2 +2In(4 ‘), (15 
q M qo n—M é 
A= 2 +1n (Faq) + n8—In (1+ & : exp gr) —InZ, (16, 
221 
BS ae (17) 


fey q M I n—M € ; 
c= — Sip (8) na 


J ppruncasetca mo Metofy V3nura (4). J MomweT ObITb MpefcTaBseHO B BHZe 
clea HeKoTopoH mMaTpuubt A”. QnemeuTb! MaTpHubr A MMeIOT B HallleM cuJly- 
yae BAIL 


Noor = exp (Ao’+ Bo?o’2+ Co’?), (19) 
npuyem o,o’=0, +1, —1. Cneq matpuunr A’ papen r-H cTeneHH HaHOosb- 
ero KOPHA Amax XapaKTepHCTHYeCKOrO ypaBHeHHA 

. j|A— P| =0, (20) 


7 —eyunnuuHan MaTpvia. YpapHenuve (20) umeeT Buy 
3— X72 (1 + 2e8tch A) + 2hch A (e2+°— e©) = 0. (21) 

Vmeem 
(elie neat 


Oe K 5 he) To i ° (22) 


r=0 max 


IIpu cbukcHpoBaHHOM f cpeyHee YHCIO TpHCOeAMHeHHbIX «MOAXOAAULUX» 
HYKJICOTHOB paBHO 
ie A 
eer zee . (23) 
Cpefuee 3HayeHHe fF 
aing NePN+2,N42_ cy 4) ¢ ett Ph, 
oD er Ne) NS eP(N+1) yale amen Dh Te 


ees (24) 


Tak Kak ©; HMeeT NOpsfoK BenuynHb! 10 Kkan/Moumb, e®Ss1, e, HMeeT 
NOpAMOK BeJIMYHHbI 4 KKaJ/MOb. Tora KOpHH ypaBHeHua (21) uMewT BUR 


A= 0, Mc I As ere ae Gere, 
npyyem B+C+A<0, |B4+C+AlS 1. 
PaccmMoTpuM cslefyroulve cuy4uan: 
1) B+C—A<0. Torna Inn=*, 4 J=PFo Een pe 0, to r~0; 


ecw D>0, TO rN. TaxuM o6pa3om, npu nepexoze D yepes HyJb mIpo- 
HCXOMMT pelynJMKalag; 
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2) B+C—A>0. Torna Amax=)3, [=O u m=0. Econ B4+C—A+ 
wi 0, TO r= O uM WBoHHad chupamb coxpanaetca, aecnu B+ C— A+ 
D>0, TO T~N, wu WBOKHAA CHupamb pasyqenseTcH Ha flBe COsbBAaTUpO- 
3aHHbe Wel, 3akKpyyBaloulMecs B KWYOKH (cpaxTop InZ), T. e. MpoHcxoyHT 
eHaTypauna. Jlenatypalua npoucxonur npn B+C—A+D=0. 

3) B+ C— A =0. IIpu stom iy dg, H HY2KHO HCMOIb30BaTb 06a KOPHA. 


Fie! Olin en.) r 
jag eee ee (25) 


Eenu D<0, To r= 0; ecan D, > 0, To r= N,l = N/2, 7. e. TonoBHHa 
BeHbeB Wel ascopOupoBala HYKJIeEOTHALI, H MOJOBHHA amcopOupoBasa Move- 
yrbi Bonn. IIpuD > 0° gocTratouHo HeGoubuwioro oTKoHeHuA~ B+ C— A 
T 0, YTOObI Moria OCYIMECTBUTbCA PelynuKalud WIM TeHaTypallna. 

O6a nepexoya Tem Goviee pe3ku, uem Oompute N ('). Mbt BuMM, 4TO KOH- 
eCHTpalluA HYKJICOTHLOB, HEOOXOANMad AVIA pelynwiuKalun, B 4 pasa Combe, 
eM HalimeHHad Oe3 yyeTa crelMpwuHOCTH MpHcoeqMHeHHA HYyKseoTHIOB (?). 
yab0a JIHK 3aspucnt oT ruOKocTu Wen HU pasHOCTH SHEprHul COJbBaTHpOBaHHA 
4 NowuMepHsannu. IIpu Oompuimx Z ue; BO3MOXKHA He pelyMUKalNA, a WeHa- 
ITypauua. B ganbHeliem HeoOxoyquMo yuecTb pH pacueTaxX uM 9JIeEKTpOCcTaTH- 
yeckue B3anMojelicTBuA B Uenu HW JIHK c pacTBopeHHbimMi HOHAaMH. 


VucTHTyT BEICOKOMOJIEKYJIAPHEIX coeqMHeHUIt Ilocrynuno 
Axkajemuu Hayk CCCP 5 XL 1959 


UWMTHPOBAHHAH JIMTEPATYPA 


iM. Ba BowpKenm tenn, JAH, 130, No 3.4960). 2M. B. Bows Ke H- 
mTe iu, KoudburypalMonHad craTHcTuKa TouMMepHbIx mene, M3q. AH CCCP, M— Jl., 
mows ol. oS. Gibbs, BE. AY DiMarzio, J. Chem, Phys 30) 27m (ISo9)e 
SG. Newell, E.Montroll,’ Rev. Mod. Phys., 25, 353) (1953): 


DAL 


Jloxnayn Akagemuun nayk CCCP 
1960. Tom 131, M3 


| 
| 


> piel PH3BHKA 
C. B. KOPMEP u B. J. YPJIHH 


OB HHTEPNOJIAWMOHHbBIX YPABHEHHSX COCTOAHUA 
METAJIJIOB [JIA OBJIACTH CBEPXBbICOKHX JABJIEHKM 


(ITpedcmassexo akademuxom fl. B. 3eavdoeunem 4 XI 1959) 


Ony6ukKOBaHHBI B NocseqHHe Tofbl OOWMPHbIN SKCMePHMeHTAJIbHbIN MaTe- 
pHad Mo yapHoMy CKaTHIO MeTAaJIJIOB LaBJICHHAMH B COTHH TbICAY H MHJIJIHOHBI 
aTmocdep (},”) MO3BO/IAe€T BLIABHTb XapaKTep B3AHMOJCHCTBHA aTOMOB B OOwlac- 
TH OTHOCHTeJIbHO OOIbIIMX CKATHH, re MpecOmayawT CHJIbl OTTAIKMBaHHA. 
Ucnoub3ya Bbipaxkenve fa Kosdpduuuenta Tpronali3zena (°,*), B (1,") Obi BbI- 
ABJIGCHbI KPHBbIe XOMOMHOH cxKUMaemocTH P,(o) npu T = O° K. B nactosmem 
COOOWeHHH paccMaTpHBaeTCA cnococO OTbICKaHHA YKa3aHHOHM 3aBHCHMOCTH 6e3 
TIPHBJICEYEHUA SKCMEPHMeHTAJIbHbIX JAHHBIX MO YAaPHOMY CKAaTHIO MeTAJVIOB. 

Tom6awy (°) yqalocb BNOHE yROBMeETBOPHTeJIbHO ONMCaTh JaHHbiIe BpnyK- 
MeHa M10 C}KMMAeMOCTH UIeJIOUHbIX WH ULeJIOWHO3ZEMEJIBHBIX METAJVJIOB AO LaBJIeHHH 
B 40000 aTM., HcXO2A H3 KBAHTOBOMeXaHHYeCKHX MpelcTaBJeHHH O MexKaTOMHOM 
B3aHMOJeCHCTBHH, COrlaCHO KOTOPbIM BbIpaKeHHe JIA yupyroro aBseHHA 3a- 
MHCbIBaeTCA B BAe cTeneHHoro psa no 6 (5 = p/p, — OTHOCHTebHad MJOT- 
HOCTb, py — MJIOTHOCTh BellecTBa npH P = 0 u JT = 0). I]pu gzapnenuax no- 
pagka 10° arm. ynpyraad KpHBad MOCTaTOUHO TOUHO OMMCbIBaeTCA MOeIbIO To- 
Maca — Depmu — Jlupaxa (T@J]). 

Jl1A ONMCaHHA SKCHeEPMMeHTAJbHbIX JAHHBIX 10 yLaDHOMY CKaTHIO, KOTOPHIe 
J@KAaT B MPOMeKYyTOUHOH OOacTH, NoTpeOyem, uTOObl HCKOMaA 3aBHCHMOCTB. 
Px(p) yMOBMeTBOpHTebHO ONMCbIBaIa Kak MapaMeTpbI BelllecTBa MPH HOpMaJIb- 
HbIX yYCJIOBHAX, TaK H ero NOBeeHHe B OOVIACTH, rye cipaBeduBa Mofenb TOI. 

ByfeM ucKaTb yMpyrylo KpHByl0 B Bue 


n 


Py= Dd) a/di8+, (1) 
1 
IIpu nmoTHocty px, Korga 6=1, Px=O0. Orcioga cnenyet, ato 
A 
>) a= 0. (2) 
i=] 
> Pid 
O6sacTb pu 6<1 onpeyensetca sueprueli [ caasH A = \ es = 
On P 
3 fl 
ebay Salat h } oTKyla 
Sy a ise ala 
<=1 
fl a IN 
1 oy; Px 
Seri ana (3) 
t=1 


OObeMHbIM Mofyb cxKaTHA IpA T = 0°K 
dP ia), 
Kx= 8 =* = 3D) (i+ 3) asia, (4) 


ie el 


IIpu 6=1 us (4’) u (2) nonyuum * 
) ta;= ON xi (4) 


i=1 
IIpuMem jlayiee, YTO B HHTepecyrouleli Hac OOnacTH clpapeyuBa Teopus 
JbIX KoseGaHun (°,4), KoTOpad cBa3bIBaeT KoadpdpuuneHT Tpronalisena c 
pBOH HM BTOPOH MpPOM3SBOAHbIMH XONOHOH KpHBOH: 


4 3 d?P ./ds? , 
Tote eeaPaes ie 

IIpH 6=1 (5’) mepexoguT B 
«= = /D-1) @+6)a:| [> @—nal. (6) 


Z—" i=1 
Hakouell, TpeCopahue copnafenua c T@JL npu Conpumx 6 yaer eme yBa 
paBHeHHA 


Y) @,8,8+1 = Py; (6) 
aa 
4h G , ; GHE. 
3 > (+ 3) ase = ( me le (7) 


i=1 
We uHfekc 1 oO03HayaeT cocTosHMe Ha KpHBOH Px (p) TPL. 

YpasHenua (2)—(7) no3sBomatoT Halita 6 KoadduuNeHTOB a; B (1). Ce- 
MA KOHTPOJIbAbIX paCcueTOB NOKa3ala, UTO NOMbITKa YMeHbIWeHHA YHCa OMH- 
BIBACMBIX TlapaMeTPOB 3a C4ueT OTOPacbIBaHuA TOTO HM HHOFO ycOBUA TIpH- 
OjJ\MT K TOMY, 4YTO OTOPOWeHHOe ycmoBue He yAuBeTBopsetca. McKs04e- 
WeM ABJIAeTCA (3), OTOpacbiBaHHe KOTOpOorO HM BbIGOp MocTaTOYHO Mpous- 
QJIbHOTO 3HaueHua A He CKa3biBaeTCA Ha XOfe KpuBoh Px(¢) mpH o>1. 
TO YCJIOBHe, OHaKO, BBOJMTCA C TeM, 4YTOObI CuU3HYeCKH Oovlee NpaBHJIbHO 
MIMCaTb XO yUpyroH kpvBoH npw 6<l. 
| I]notHocTb BemlecTBa px, mpH T =O0°K u P=O orTbicKuBamacb M3 COOTHO- 
UCHHA 0x = 09 (1 4+ &Eo/Coo), NOMYYeHHOTO MHTerpHpoBaHHeM BbIPaKeHHA MA 


Nf Oe 
ObEMHOFO KOSPPUUMeHTA TeNJOBOTO PaclMpeHHA aw = —_( rhe B lpeyno- 


ioKeHHH TpronaliseHa a/cy = const B TeMIepaTypHOM MHHTepBasle OT 


Ty 
me 10 7 = 7). o9ech. Ly = ( C,dT — puyTpeHusa 9Heprua. Mapexc HyJib 
J 
0 
osHauaeT COCTOAHHE TPH HOPMasIbHBIX ycuIOBHAX: T) = 300°K, P = 0. 
Kxx Wx OTbICKMBAaJIMCb METOJIOM IOCJIeOBaTeJIbHbIX npHoOmMKeHnn. Ky 
[aXO[MJIaCb MO COOTHOLLCHHIO 
joyueHHOMy uddepeHiMpoBaHveM BbIpaxkeHHA Id us0TepMbE P = Px + 
{ Eyyp B.TouKe Px, px. B (8) Kx = o/px(@— 26Px), re @ u b — koap- 
DHUMeEHTHI B ypaBHeHuw Bpuyoxmena; Kx uw Px — OObEMHBIM MOLYJb cKATHA 
| lapsieHve Ha U30TepMe Bpuy2x%KMeHa IPH p = px, 


(FEEL. ~ Benernesrom / ener ea— 


~YG-)E+3)a / YG—-Nae. 


t=!1 


* YpapneHusamu, avasormunbimu (2)—(4), moubsoBascs Bapaun (2°) aaa oTbickanus 
PeX H€H3BECTHBIX NapaMeTpOB B COOTHOMICHHH, MOAOOHOM (1). Takum cmoco6om emy yya- 
OCb YJOBJETBOPUTeNbHO OMMcaTb WaHHble BpwAKMeHa MO CKATHIO ULCIOVHBIX MCTAIOB JO 
apeHui B 40000 aT. 

043. 
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ComoctaBuienve pacueTHbIX AHHaMMYeCcKUX aquaOaT cC SKCMepHMeHTaJIbHbIMH 

’,’) WoKa3aao, uTo ja Al, Ni,Cu, Pb u Sn corsacve Biome yqOBeTBOpUTeVIb- 

(pasuuune He mpesbiuaet 58% Bo BceM JHalasoHe SKCHepHMeHTasbHO 

JeOBaHHBIX JlaBenui). Jina Ag pa3avuue cocrapiaer ~15% HH anA 

425 %.Hakoneu,aqna Au ono coctaBuser 

425% npu P~2mMan.atw.u 25% mpu = 4" 

= 5 MH. aTM. 0 

_Tlomamo paccmMoTpeHHbIX, aBTopamn 

1M paccunHTaHb! afMaOaTHI elle pana 

TaJIJIOB, He OOCJIeAOBaHHbIX MOKa 9Kcre- 

KMeHTaIbHO pH P>0,5 MJH. aTM. 

| ta6a. 1 aHbt ucxoqHblIe MapamerTppl 
HalijeHHble 3HaYeHHA KoodpuWHeHTOR 

| IA HEKOTOPbIX u3 HUX (Mg, Cr, Zr, Ta, 

t), ava pune. | mpuBezeHbI paccuHTaHHbie 

quaOaTpt [rorouno. | 


| 


TlonyyeHHoe jocTaTOuHO yOBJeTBO- 

TeJIbHOe COrmacHe BbIYHCJICHHbIX JH- xs 
AMMYECKHX ajuaOaT Cc 9KCMepMMeHTAaJIb- SS 
IKIMH OKa3bIBaeT, U4TO aHaJIMTHYeCKHH & 
My, yupyrow KpHBoH B BHye pana no 
(¢ OTbICKaHHeM CBOOOJHEIX MapaMeTpoR 
3JIOXKCHHbIM BBbIIUe CMOCOOOM B OCHOB- 
OM IIpaBHJIbHO OMHCbIBaeT Me?KaTOMHBIli 
OTeHUHa JIA pAa MeTaJIOB B WMH- 
OKOM jiMana30He aBJIeHHH OT OOlacTH 


/PHIGKMeHa JO HeCKOJIbKHX MUJVJIMOHOB 15 20 
mocdep. SOTO, Cc OMHOH CTOPOHHI, 103- : Pip é 
JiseT O€3 MpoBesqeHHA WuHAaMUYeCKO- ae 
39KCHeEPHMeHTa TOJYYHTb MpescraBule- Biot 


We 0 MOBeCHHH BelUleCTB MpH CBepXBBI- 

OKUX JaBJIeHHAX, a C ApyroH — oOpa- 

aTbIBATb IKCICPHMeHTAaJIbHble JaHHble MO YJapHOMY CKaTHIO BeLeCTB CMOCcO- 
OM, oTIHUHbIM OT (1,"). TlocmemHee HMeeT TO IIPeEHMYUIeCTBO, 4TO, B OTMIMUHe 
T (1,”), MosBomseT onpezenuTb Px(o) u y (9) MO OHO HIM DByM 2KcnepHMeH- 
AJIbHbIM TOUKAaM 6e3 HCMOJIb30OBaHHA HaKJIOHAa JHHAMMYeCKON aynaOaTbI, KOTO- 
bli SKCMe€PHMeHTaJIbHO MaJiO HajlexKeH. 

AxTopbi BbIPaxkKaloT cBoIO rlyOoky!0 MpHsHatebHocTb JI. T. Monopod, Bpi- 
OJIHMBIUeH OCHOBHYIO YacTb Tpyqoemkux pacyetos, ub. Il. Tuxomuposy 3a 
porpaMMUpOBaHHe HM BbIUMCJeHHA Ha SJICKTPOHHOH BbIUMCJIMTeIbHOH MaLlIMHe 
Urpea». Aptoppl TakxKe BecbMa mpu3natembubt JI. B. Anptitynepy u 


[. B. Sembaopuyy 3a WeHHbIe JMCKYyCCHH. 
Tloctynusto 
24 VIII 1959 
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Jloxzaygn Axkagemun nayx CECP 
1960. Tom 1341, Ni 3: 


@®H3HK+ 


Ny @y-4O 


NPHBJIM)KEHHbIA METOA PACUETA HAMAFHAYEHHOCTH 
H30TPONHOFO AHTH®EPPOMAFHETHKA 


(I]pedcmaenexo axademuxom H. H. Bozoawboeom 27 XI 1959) 


B nate paGote (1) np NOMOULM CNeKTpaJIbHbIX pefcTaBeHHH yHKUHl 
[puya no metoyy crate (*) Mbl MomyyHsH CopMy.IbI VIA HHTepecytoulMx Hat 
BeJIMUHH OTHOCHTeEIbHOH HaMarHHYeHHOCTH KaxK JOH MospelleTKH WH KOCKHYCca * 
yruia Mexjly BeKTOPOM HaMarHHYeHHOCTH MOApelleTKH M HanpaBJIeHHeM Mar 
HuTHOrO Nowa. Jlalee MbI HCCIeMOBaIM UX pellleHve AIA TemnepatTypbl t = O 
B nactosuleh cTaTbe Mbl MCceqyeM 3TH ypaBHeHHA psa t>— 0. Kak Gpiac 
moKa3aHo (1), 43-34 TOrO, YTO BaKYyM He ONpefemseTca ycuoBHeM B M = OQ, 
Hy2KHO paccMaTpuBaTb OfHOBpemenHO yHkiMu [puna tuna<b,ll t>,<lt|tts. 
Jlerko BHUeTb, YTO ¢ HU Y MOTYT ObITH 3anHcaHb! B Bue (cm. ('), ypaBHe. 
Hua (7), (8)) 


4 84 (hy —6 (yt 477078) e : 

Ja ghy \BSHER SEO th ay ( 
al By 1 eo apes ee) Teed j 
a ee (eeaciece cas cth = do}, (- 


rye e=V [hy — 9 (24? — 1 + Q/3)} [ay — 9 (24? — 1) (1 + Q/3)], A= vA/| Sieh, 
t=6/|Ji2|, Q=cosx+cosy+cosz M UHTerpambt OSepyTca B o6uacTE 
—T< xX, Y, 2< (dv = dx dy dz). 3ametuM, 410 MbI OrpanM4yuBaeMca yuyeTon 
B3aHMOJleHCTBHA TOJbKO M@EXKLY OM KaWIMMA Ccoce,AMH. 

Jina UccJleqOBaHMA pa3slOKeHHA pH HH3KMX TeMMepaTypax pa3y0*KUN 


€ 
cth-— B pA No cTenenam e—*/* 4 BLINHCJIMM MHTerpasbl MeTOLOM mepeBa 


Jia. Jlanee Ucnonb3yeM MeTOA uTepanu c peweHuamMu o, y npw t=O 8B Ka 
yecTBe HYyJIeBOro NpHOJH2KeHHA; B Pe3yMbTaTe NOYUMM: 


Cnyya A. h=0. B stom cayyae ¥=0, T. e. cHHHBI ABYX Tloyzpe 
WeTOK OPHeHTHPOBaHb! MapadebHO, 


rfl —en(S) ate t a(S) 


— %9(a3 + 4ayaocq + 2o3a2)(=) —...|, (3 
1 3 - 9/2 t (2) °/, = = 
rye 09 = = 0,865, a, = a = 5, ag St y= ue me, ce 
i du 
. & my. 
(2x)8 \ V 1—(Q/3)? ‘ (4 


Ormetum, 4TO TCOPHA CIMHOBbIX BOJIH JaeT 


a= 2— J — ayr* — anr* — ast? —,...,. (& 
946 


Ra, Gg,.-. OMpewensoTcs u3 (4), KoappunnenTl upu +? B oO6eux cbopmy- 
X COBMaaioT, HO C t* OHH HauMHaloT pacxOUTHCA. 

Caysanw B. AHO (O<A<1). [lua mpoctotst Mbt orpanHn4unMes Tonb- 
Tl€pBbIMH JBYMA YWieHaMM pa3ssoxKeHHuA TO TeMMepaType: 


o= 9) + oh? Inh + O(h?) + [o' + (A? InA)j4+...; (6) 
T= 1h + poh? Inh + O(n) + [yh+O(ARlnh)|?+..., (7) 


© 9, S1, T1, Ye OMpeyemmotca copmysamu (10), (11) pa6orsi (4) u o, = 
— 3/2 ¢ (2) Gi : 3°/2 4 V3 1 
Se oa =e Ot (le) = a 
Cayyat C. h=2 nw h<2 (0<Hj=2—A <2). Kak ormeyanocs (3), 
ut=—O pH npHOmmxenuun A kK 3HayeHHIO h = 2 nponcxo_uT Mepexoy B 
cTOAHUe c (eppOMarHHTHBIM pacnosoxKeHvem cnuHoB. Takoe %e mMoOJIO%Ke- 
@€ HMeeT MeCTO H IIpH t=-0. Jina 9TOW OOnacTH UMeeM: 


MeL cay cay? Oy? lng) Loy O Gz "echis - (8) 
(ole Tr Yay: + O(a ina) + OM) te. 4 (9) 


Re 91, 52, Y1, Yo OlpesenstoTca chopmynamu (13), (14) padorst (7) Ho) = 
Ho oh? 3 

7 S) C(+). SaMeTHuM, 4TO 7, <0, H Mo3ITOMy MpH ocTaTOUHO 
A3KUX TeMIepaTypax Y He MOxKeT mpeBpiwaTb |. Korga y=1, BellecTBo 
2pexOMMT B (eppOMarHUTHOe COCTOAHHe (MapasiebHad OpHeHTallua CHMHOB 
o0eHx NOs pelieTKax). 

Cayusanw D. h>2, y= 1. BemectTBo Beet ceOA nosoOHo deppomar- 
eTHKY. 


2 


a 
C= ] — ar’ — agt’/2 — Bt eee a °° 9 (10) 
| 4 3 \* 3 9 3 \*/ 5 pea Ose: 
ie as eae) age x), Oia |=) AG x), Os 718 Ota 
af 7 ee 2 2 
| ona x) H p(s, x)=)) Lae % = ——(h— 20) = —— (h— 2). 
n=1 


| 1 (3 \% 
xorqa h—>2 (h>>2), to. x0, 9(s, x) =0(s) Ho = 1 — (=) 5 


aa =) v/2—..., YTO COBMafaeT C pe3yJbTATOM MpeflesIbHOrO Mepexoya 
\ 4 
+2 (h<2) ana cnysaa C. BaxkHo OTMeTHTb, YTO 3fleCb, B OTHE OT 


3 \8/o 


gor NE 3 
160TH (2), pH h=2 co He mperepneBaer cKayka Ao = + (+) ) (3) 


uTO BeIMUHHa o B ypaBHenuu (8) He MpeBocxoqNT 3HayeHHa o= 1, Ha- 
HELL, Jit HamMarHuyenHoctu M wu BocipHuMuHBOCTH x OOpasila Mosyyaem 
IelylOulHe BbIpaxKeHHA, HallpHMep, AA cuyyad B: 


M = 2Nox = 2N {ooysh + (ote + xt) A? In h + O (h8) + 


4 [oyh-+ 0 (A Inh)|? +...35 (11) 
1 = SM AME (oyts + 8 (cota + 81s) AIM n+ O (8) + 
+ [oly, +O (Ina) e+ ...3; (12) 


. cocTaBAMeT Tpyda NonyyuTb copmyvibr yin M nu x MB Apyrux culyyaAx. 
6* 54a 


enn | 
| 


Jina uccnmeoBaHuA pa3JlOx%wXeHHA IPH BbICOKMX TeMMepaTypax Mbl OrpaHk 
YMCA TOJIbKO CjlyYaeMm uucTOrO aHTHdeppomarneTH3ma (y = 0). IIpu. sto 
BMecto (1) Hu (2) uMeem: 


: oe ont \ ee cth — V i—($) dv. (Le 


Tak KaK o CTpeMuTCA K HysO TIpM cTpeMienuu t K TouKe Heema, To MOw 


HO pa3noxKUuTS cth EAE | — (3) 10 CTenmeHsAM —. I]pu6HKeHHO pellal 


ypapueHne (11) BOmu3H TouKu Heena, nomy yum 


6 4 6,5 
Sa tll+ yea t+ 4, (14 
3(1—K*) J do | 
ae cae oer K=oy\i=on- 


| 

Temnepatypa Heena ty ompewennetca, oveBuyHO, KaK ty = 1/K= 0,66 
Bonu3u Touxn Heena o ugmenaetca nponopuwonambHo VW ty —t (Kak y def 
poMarHeTHKa oKosIO TOUKH Kiopu (?,°)); 9TO COBMaaeT C pe3yJIbTATOM MeTC 
fla MonekymapHoro noma Heena (°). YKa3anHe Ha TaKy!O 3aBHCHMOCTb ¢ O 
TemMnepaTypbl UMeeTCH. TaK2xe B (‘). 

VutTepecuo M3y4HTb TpaHHy, pasesiAoulyio OOMacTH aHTHeppoMarHAT 
uoro HM deppoMarHATHOrO ,cocTOAHHH. YpaBHenve JIA rpaHuib!l NOyIHMM Tp 
nopcTaHopKe, y= 1 8 Aju (Z): 


4 aed ee OM (. 
h ee Ae —o( 
foe hel ey tatty, ae 


B o6jacTw HH3KMX TeMMepaTyp ypaBHeHHe JIA rpaHHUbl HMeeT BULL 


h=2— Ayh— Aye — Agth— Ay — Agth—..., ay 
re Am (2Y"E(2), ae SCLC), wet LoS), 


Ae (ECE), ae eee 
B saksoyenve aBTop BblpaxkaeT rtyOokyto OularogapHoctb C. B. Ta6auK 


BY 3a IIpe/JIOXKEHHY1O TeMy H MOCTOAHHbIe WeHHbIe COBeTHI, a TakxKe T. Luka 
wy 3a oOcyxeHue pabortni. 


Marematuueckuii MHCTHTYT uM. B. A. Cteksopa looper 
, Akayemuu HayK CCCP 11 XI 1959 
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Loxsayn Akanqemuu nayx CCCP 
1960. Tom 131, Ne 3 


PEO®HSHKA 


H. Wi. BHBHJIAWIBHJIM, B. ®. JIANYEBA u Lf. K. CYJIAKBEJINJ3E 


BOAHOCTb B JIABHEBbIX OBJIAKAX WH HEKOTOPbIE BOTPOCbI 
NPOPHO3SA JIMBHEBbIX OCAJ/KOB 


(IT peccmaéneno axademuxom H. H. Pexya 8 VIII 1959) 


PavONOKaWHOHHbIC H HHbIC JaHHb.€ IPHBOLAT HEKOTOPbiX ABTOPOB K BbIBOJY 
TOM, 4TO B MOUHOKYYEBHX, JINBHEBbIX H FpO3OBbIX O6JIaKaX BOJHOCTb He mpe- 
piuaeT 8—10 r/m®, a B cpeqHeM coctaBuaeT 2—4 r/M?. STM aHHble He/Ib3A CUH- 
aTb O€CCNOPHBIMH, TaK KaK HEMOCPeACTBEHHbIX H3MePeHHi BOAHOCTH B MOLLHO- 
yueBbIX H rpaOBblx OONaKax He MPOBOAMOCb, KOCBEHHbIe %Ke MeTOApI OMpeje- 
€HHA BOAHOCTH CTpayaloT MHOTHMMH HegoctaTKaMu. IIpu pacuerax Bo,HOcTH 
o0lakaX JaHHOrO THIa He YUMTHIBaJIaCb PpaBUTallMOHHad KOAary JAMA HW H3Me- 
€HHe CKOPOCTH BePTHKaJIbHbIX MOTOKOB C BBICOTOH, B Ppe3yJIbTaTe “ero pacuer- 
Hbie JAHHbIe BOAHOCTH OOJIaka NO CpaBHEHHIO C KOJIMYECTBOM BpIlaaroulux ocaj- 
KOB ObWIH 3aHHKeHb! MOUTH Ha MopsazoK. [lostomy Bompoc ucceqOBaHHA BOJ- 
HOCTH B KYYEBBIX H MOULHOKYYeBbIX OOaKaX MpeWcTaBsAeT HeECOMHEHHbIA HH- 
Tepec, XOTA Ob! JIA MpOrHO3HPOBaHHA KOJIMYECTBA BOSMOXKHHIX JIMBHEBbIX OCaI- 
KOB WM JIA pa3paOoTKH cbu3H4eCcKH OOOCHOBaHHOM MeTOANKH BOSJeHCTBHUA. 
| [lonpitaemcsa paccuuTaTb MaKCHMaJIbHY!0 BOJHOCTb B MOILHOKYYeBUIX OO/1a- 
KaX, UCXOA M3 pacmpeseNeHHA CKOPOCTH BePTHKaJIbHbIX NOTOKOB M0 BpicoTe (*) 


W (z)=az+Wy, mpu z<z, ' 
W ) =a —2) + Wo npn z> 2, * 


rye W(z) —- ckopocTb Bocxosllero NOTOKa Ha YpOBHe 2; @ — rpafMeHT CKO- 
poctu B M/cek-KM; Wo— HavaJbHas CKOpocTb MpH z =0; 2,— ypOBeHb Ma- 
KCUMaJIbHOM BePTHKaJIbHOM CKOPOCTH; HatiaJlO OCH Z MOMeLLeHO Ha YpOBHe SeMJIH. 

B mpolecce pa3BUuTHA KYYeBbIX H MOLLHOKYYeBLIX OOAKOB B lpeBeplIHH- 
HOH 4acTH OOsIaka Bpillle ypOBHA MaKCHMaJIbHbIX CKOPOCTeH MPpOHCXOLMT akKy- 
Myasauua Baru (1). Bec akkyMyJIHpOBaHHOH Bularv, LelicTByA Ha BOCXOJAMHe 
MOTOKU, YMeHblllaeT BeIMYMHY BePTHKaJIbHOM CKOPOCTH, B pe3yJIbTaTe “ero 
HayHnaeTcA BplMaweHHe OCaXKOB, MpHueM B 30HE BpINaeHHA BOCXOZALIMe M0- 
TOKH mpekpauiaorca. CKONMBUIaScA B BepXHel YacTH OOJIaka KaMebHO-*KUL- 
Kad @pakUuA Kak Obl «BbWIMBaeTCA», «BbIMbIBAA» HMKHIOIO MeJIKOKaMeJbHYt0 
(bpakuuio. OTHM UM OOyCJIOBIMBaeTCA KPaTKOBPeMEHHOCTh BpbINaeHuA WM MHTeH- 
CHBHOCTb JIMBHEBbIX OCaJKOB. 

YpaBHeHHe JBMXKeHHA BOCXOJAMIMX BOSAYIUHbIX Macc C y4eTOM Beca BOLbI 
B e/MHMlle OObeMa, O63 yYeTa TPeHHA, 3aMHCpIBaeTCA B Bue 


dW (z T’ —T 
ps = pp Sg — 08, (2) 
rye W — cKopocrTh; p, — Macca BO3fyxa B eMHMIe OObeMa; & — yckopeHHe 


CiJilbl TaxKecTH; 7’— Temnepatypa oOlaKa; 7 — TemnepaTypa oKpy2katoulel 
Cpelbl; 2 — BbICOTa; q — BOAHOCTb OGmaka B T/cm®. Tak Kak Hac MHTepecyer 
MaKCHMaJIbHad BOHOCTb, HaGuJIOfaeMad B WeHTpe OOIaKka, a NO JaHHbIM Mpe- 
Abylymux uceneqoBannit (°) BepTHKaJIbHaA CKOPOCTb B WeHTpPaJIbHOK YacTH 06- 
aKa B TOPH30HTAIbHOM MIOCKOCTH MCHAeTCA He3HAYHTebHO, TO MIA MWeHT- 
pambHol yactu o6axa dW/dt = W/dW/dz. BoguoctTh B HuKHeM YacTH OOsa- 
Ka, KaK MlOKa3aJIM OMITH, JO YpOBHA MaKCHMAaJIbHBIX CKOpocteii (*) coctaBaaeT 
0,1—0,7-10-° r/cm®, a Ha ypoBHe 2, JOCTHraeT MaKCHMaJIbHOrO 3HaueHHA. 


549 


I 
} 


JlonyctuM, 4TO BbINe YpOBHA 2, BOAHOCTh JHHeHMHO yObIBaeT K Bep uae 
o6jaka (Z,). YUHTHIBAS, YTO BOAHOCTS B BepliMHe O6saKa q (Z,) = 0, Nony4M 
| 


WMA 235 2K 2% GQ (2) = 9 (& — 2), 


PACTS — rpafvent BOJHOCTH TO BbICOTe oe 
Ucxoa M3 CKa3aHHoro Bblllle, ypaBHeufe (2) MO2KHO IIpHBecTH K BHf)| 
dw ToT | ee 2) : 
W —- =g —— — — ~ 8. ( 
dz Te Pp 
yi 
i 


i 


Vuterpupya 210 ypaBHeHve, yYHTbIBaX H3MeHeHHe q 10 BbICOTe, O003Ha 
Yai BeJIMUMHY pacueTHOH CKOpOcTH, ompefeneHHy!lO 43 ypaBHeHHA (2) 6e 
yueta BofHocTH W,, nowy4HmM 


z 


‘ind mY 2g0T (2) bs. es A\ 
ee \ (ze — 2) et ds. ( 
Tak Kak T (z)/T (z,)~1, To u3 ypapnenua (4) nonyuam gaa W? | 
2 4 ! 
W* = W2— a {(zs — >) (ef — ef1) — (zet2 — ze) (5 


Jina OOserueHHA pacueTOB OLL€HHM CpeHIOIO BOJHOCTbh OOJlaKa B HHTep- 
BaJle BbICOT OT Zs, JO 2x, Ha KoTOpoH W (z) =Vx, rae Vx — CKOpocTb BepTH- 
KaJIbHbIX TIOTOKOB, NOepKuBalollad Kanu c R=2,5 MM, HayuHHadA C KO- 
TOporo MpoucxosUNT pa36ppizsrupaHHe. B atom cysyyae pellieHve ypaBHeHHA (4- 
NpuMeT BHT | 


im hr Gi 
W? = W2 — 2g oo 28 yay (6) 


M3 ypapuenua (6) nowyuuM cpefHee 3HaveHHe BOJHOCTH MOMMLHOKY4YeBOrO 
oOslaka, eCJlH TIpHMeM, 4TO 
Wie ey ee 
ft pm 
alm ios 7) 


rye W pm — paccuuTaHHad MaKCHMaJIbHawA CKOPOCTb BePpTHKaJIbHbIX IIOTOKOB 


Ha YpOBHE 2), 
( eta W I; _w 


USA ag eee (8) 


BomaneHHe OcalKOB u3 OOsaKa MOXET MPOHSOHTH JMIb B TOM culyyae, 
eCJIM Ha BC€X YPOBHAX, a CJlefOBaTeJIbHO Ha YPOBHe pacC¥YHTaHHOH MaKcH- 
MaJIbHOH CKOPOCTH, peaJIbHad CKOPOCTE BOCXOJALIHX MOTOKOB CTaHeT MeHb- 
we V,. Kak u3BectHo (4), Ha BpicotTax 3—4 KM BemnHunHa V, cocTaBaseT 
oxoio 10 m/cek. TakumM o6pa30M, MaKCHMaJIbHO BO3MO2%KHAaA cpeqHAA BOL- 
HOCTb OOaKa ONpesemAeTCA COOTHOLIeCHHEM 


aly 2 
(eee 5, — 2 


mets 2g (2, — zy) 5 (9) 


S| 


KosmuecTBo BpmaBliMx Ha | cm*® ocaqkoB 6e3 yueTa KoaryAWHH Kanedb 
B HWKHEH YaCTH OOJlaKa WH MCMapeHHA Maaioulux Kaleb OT HWKHeH PpaHultp 
oOlaka JO 3eMHOH NOBepXHOCTH paBHO 


(10) 


* Mbt PacCMaTpHBaeM CTalHOHapHbple paciipeyqesieHHA BOMHOCTH BCIeEACTBHeE TOTO, uTO 
Hpowecc H3MC€HCHHA BOHOCTH mpotTekaeT ropa3qo0 MeaWIeHHee, 4eM Tmpowecc NOJHATHA BO3- 
AYWHbIX Macc, 
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| AvaJIM3 ypaBHeHUA MoKasbiBaeT, YTO CpeHAA BOAHOCTH OOaKa MIpH OfuHa- 
re MaKCHM@JIbHbIX BEPTHKAJIbHbIX CKOPOCTAX OyeT TeM OovIbILe, 4eM OBICT- 
pee yObIBaeT BeJIMYHHA CKOPOCTH BeEPTHKaJIbHbIX NOTOKOB. Oto yOuiBanue ompe- 
PAAeTCA CTpaTuuKkallueH aTMocdeppl. 

YpaBuenne (10) noKa3pBer, 4TO Ip CHeNaHHBIX BbIle JONYUeCHHAX KOMHUe- 
TBO BbINAaBIUHX OCa{KOB 3aBHCHT OT KBapaTa cpefHeH cCKOpocTH ese 
He 3aBHCHT OT pa3MepoB OGulaka. 

BogHOcTb, paccuHTaHHai 9THM MeTOJOM NO JaHHbIM paMOsoHMpoBaHHA 
TMocdepbl, MpeBbilaeT BeIMYHHY BOAHOCTH, Mpelaraemylo Apyrumu aBTo- 
jam. HenocpeycTBeHHbie H3MepeHHA MHKPOCTPyKTYpbIl HM BOAHOCTH Ky4eBbIX 
| MOULHOKy4¥eBbiX OOaKOB, NPOBeCHHbIe MPH MOMOLLM COpacbiBaeMOl JIOBYLUKU 
| 1958 r. B Ana3saHckol 9kcneqMWMN, NO0Ka3a/IM, UTO B BepXHel YaCTH MOLIHO- 
yueBoro OOakKa BOJHOCTb MoxeT KOJe6aTbea OT 20 go 30 r/M’, uTO xopoloO 
joriacyeTcA C pacueTHbIMH JaHHbIMH. 

_ Us ypasuenna (10) nowyuatorca ceqyroulve BeMYMHDI JIA KOMMUeCTBA JIMB- 
JEBLIX OCAJKOB B J{HH C rpayoM: 


W,m/ceex 15 20 25 30 35 40 45 w& 
Q, MM 2,0 4,5 7,5 11,0 15,0 18,5 24,0 


II]pupeqeHHble pacueTh KOJMYeCTBa BLINaBLUUX H3 OOJIaKa OCaJKOB ator He- 
i a COrlacOBaHHe C SKCMeCPHMeHTaJIbHbIMH JaHHbIMH, XOTA 9TH BeHUHHbI 
‘peOytor JaIbHeHel MpoBepKH BBHAY HeAOCTAaTOUHOFO YMCA OMBITOB. 
Hcxogsa “3 paOotm (1)  ypaBHeHHa (2), MOXKHO MpOrHO3HpOBaTb He TObKO 
;O3MOXKHOCTb BbINALeCHHA rpaya, HO MW KOJIMYeCTBO rpafOBbIX H JIMBHEBbIX OCag- 
<OB, a Tak>Ke pa3MepbI rpayuH. j 
_ Ecuim ypoBeHb H30TepMpl 0° sexKUT BOH3H WH HAKE 30HbI MAKCHMAJIbHbIX 
;OCXO/ALILUX MNOTOKOB, TO pa3Mepbl Bbinafatollero rpaya ONpeyeAIOTCA BeJIH- 
(MHOH MAKCHMaJIbHOM CKOPOCTH BOCXOAAMLMX NOTOKOB Wm. Ect Ke M30TepMa 
)° JI@KUT BbILIe 30Hbl MAKCHMAJIbHbIX CKOPOCTeH, TO pa3Mepbl rpayqHH ompese- 
IAIOTCH BEJIMUHHOM BEPTHKaMbHOM CKOPOCTH Ha YpOBHe H30TepMbi 0°. 

I]puBoquM pesysibTaTbl HCCeOBaHHH TAAHHA TpaHHbl ApH MaweHWH CKBO3b 
[-KHJIOMETPOBbIM CIO Bosayxa (tf = 0° Ha Bpicore 4 KM Hu ¢t = 20° Ha ypoBHe 
sem; R — paluyc rpauubl): 


Ruau, CM 2 4 0,7 


R nonean? ©M ; 


Kak cnelyert 3 3THX JaHHbIX, ¥eM OoJIbIe Hada bHBIM paquyc rpaluubt, TeM 
(CHILE, MPH MPOUWX PaBHbIX YCJIOBHAX, H3MeHeHHe ee pasMyca B pesyJIbTaTe 
aAHHA MPH WaqeHun HuxKe H30TepMbI 0°. 

Ucnonp3ya JaHHple paqvO30HAMpoBaHHA aTMOCephl, BHIBObI, IIPHBeeHHbIe 
, padote ('), ypaBHeHue (1) H MpHBeJeHHbIe BbILe Pe3syJIbTaTbI HCCeqOBaHHA 
AaAHHA (pal, MOXKHO MPOrHO3HPOBAaTb BeEPOATHOCTh BbIMaweHHA rpafa, Bos- 
[OXKHOE KOJIMYECTBO OCAJKOB HW KOHCYHBIM pasMep rpayHHbI. 

Ipopepka sToro MeTofa Ha MaTepHasax MpPOLWIbIX eT ala NOMOKUTEAbHBIC 
Je3YJIbTAThl. 


SapOpycckad BbIcCOKoropHad Tlocrynu.1o 
KOMIIeKCHad 9KCNeAMLMA 24 VI 1959 


Vuctutyta npuksiaquoh reopusuku 
Akagemun HaykK CCCP 
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Jloxaxayn Akayemuu nayk CCCP w 
1960. Tom 131, Ne 3 


TEXHHYECKAA ®HSHK. 


B. A. JIOBOB wu A. JI. POATBYP] 


YCJIOBUA TEPMOYMIPYFOro PABHOBECH A 
HW BJIAAHHE BHEWIHAX HAPPY30K HA CPHEHTHPOBKY 


KPUCTAJIJIOB NPA MAPTEHCHTHOM TIPEBPALJEHHU 
(ITpedcmaeaeno axademuxom T. B. Kypdtomocom 19 X 1959) 
Jia BbIdACHeHHA OCOOeHHOCTeH MeXaHH3Ma MapTeHCHTHOrO pespallleHus 

a TaKoKe BIIMAHMA Ha HeFO BHELIHUX Harpy30K HeOOXOZuM aHauu3 Hanpskenue 
BOSHUKAIOWMX B AYCTCHHTHOH MaTpHlle MpH OOpasoBaHHH B Hel KpUCTasa Map 
Tencuta. Ilpu ycoBHH COXpaHeHHA KOFepeHTHOCTH (pas HM ONpeesIeHHbIX, YKa 
3aHHBIX paHee JomyueHnax (') HallpaAxKeHHOe COCTOAHHEe BOKpPyr H30/1MPOBaHHG 
rO KpHcTaJlJla MapTeHCHTa MO«KeT OBIT! 

paccuHTaHO Np NOMOMLM COOTBETCTBYIO 
INMX Me€TOJOB TeopHuH ynpyroctu (?) 
Ha puc. 1 mpescTaBeHb BEIYMceH 
HbIle HalpAKeHHA, MelicTRyIOUWe Hi 
MOBepXHOCTH pacTyLllero MapTeHCHTHOr 
KpHCTala B MWIOcKkocTH ero monepeu 
Horo ceueHHaA*. 3a MakpockonuyeckyK 
eopMalvwio MpH MpeBpalleHuu npH 
HHMaeTCA UHMCTHIM ciBur Rk Blob ra6u 
TYCHOH IIJIOCKOCTH COBMeCTHO C PpaBHO 
MepHOM AMJaTalMel a, paBHOM NOOBH 
He OTHOCHTCJIbHOrO H3MCHEHU OObeM: 
pH (pas0Bom nepexoge (*). a pacuers 
3T0p HallpAxXeHHA BHlOpaHbl 3HaveHHS 
k =0,18 u a=0,01, coorsererBy1o 
ULHe KPHCTaJIJIOTeEOMETPUYeCKUM COOTHO 
IUCHHAM TPH MpeBpallleHHAX B CMwaBa: 
Ha OCHOBe x%Kesle3a. OTHOWeHHe nomy 
oceH CeYeHHA, onpeyzensioulee copy 
Kpuctama, b/a = 495. Kak BUQHO He 
puc. 1, HanpsxKeHHA cocpefoToueHEr } 


ITIL LLL LLL LAL LLL LLL DELLE IIT: KOHIOB KPHCTaJJia, Ha «NJIOCKUX» rpa 
WLLL I OEE ITLL AE EL) eee eee 


-a @ HAX KPHCcTaJlJ1a OHM SHAUUTeJIbH' 
» © MeHbIne,. — 
Puc. 1. Omiopa Hanpsxennit Ha Bepxueli A 
NOBepXHOCTH KpHcTalma. Ha HwKHeH mo- HaIM3 MNOKA3bIBaeT, YTO C YMeHE 
BepXHOCTH KPpHCTatla KapTuHa 6yger Ta WeHHem b/a HallpsoKeHHUA BCe Ooee KOE 
1e) 
%*Ke, HO NoBepHyta ua 180 IeCHTPUPYIOTCH Ha KOH AX 9JIJIMMCa U yBE 


JIMYMBaOTCA MO aOcOJIOTHOH BeMUMHE 
CileOBaTebHO, MO Mepe pocTa KpUcTasa, compoBoxJatomleroca yMeHblueHHe 
b/a, Hap s2KeHHA, YBEMYMBaACh, MOTYT MpHBeCTH K CPbIBy KOrepeHTHOCTH Ha ef 
KPOMKe H TIpekpallleHulo pocTa B HalpaBuJeHuu Oonbuiok ocn. JlaibHeliiee yx 


* BplOpannas B (7) Mozemb KpucTassa NosBomAeT pacCMaTPHBaTb 3aqauy HaXO*KTeHHA Th 
Jif HAaNpWKEHMH Kak MVJIOCKYIO, T. €. HAaNpAKeuNA B APYTUX NapadeNbHbIxX NOCKOCT 
puc. 1 ceueHuaAX ananornuHEl. 
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4eHHe KPHCTaJa MOXKET MPOHCXOAUTH 3a CueT eFO YTOJINLEHUA, T. e. yBeHYe- 
a b/a. OMHakO MpH HEKOTOPOM paBHOBecHOM 3HaueHuH (6/a)pann POCT KpucTau- 
NO TOJMMHE NpeKpallaeTca, TaK Kak JlaJIbHelilee YBeIM4eHHE ero MpOTs*Ken- 
CTH B 9TOM HallpaBJICHHH JOJKHO NPHBeCTH K BO3PAaCTaHHIO CBOGOAHOM 3Hep- 
M cucTeMbI. C Apyro cropounl, npu yBenmyenun b/a pacryT wanpsaxenua, 
MepBy!0 OuepeAb KaCaTeJbHble, Ha MIOCKHX paHAX KpUCTaJa. OTM Hamp srxKe- 
A MAKCHMaJIbHbI Y KOHILOB MaJlOli OCH auIMNICa, Pe OHM paBHbI 


Xx = [Ae [+ —) +(1—+)]; Ye —ya(1+—2); 
Xy = aS he (1) 


x 


Rech (4 — MOJlYJIb CBura; x = 3—4y (v— Koadduunent Ilyaccona). 

Tak Kak «<k, TO MOMeHT cpbIBa KorepeHTHOCTH y IIOCKHX rpaHeli MOXx- 
O OWeHHTb, NpewnONaran, uTO paspbIB yNpyrux cBa3eH NpoucxofUuT, Korfla 
aKCHMaJIbHbI€ KaCaTeJIbHble Hallp#2%KeHHA JOCTHralOT HeKOTOPOH KpuTUYe- 
KOH BeNu4HHbI (X,)xp, PAaBHOM MO MOpaLKy BeMUHHEI TeopeTH4ecKoMy CKa- 
BIBaIOWeMy Halips2KeHuIO YY (30ecb Y — UNCeEHHbI KODpPuUMeHT NopsKa 
),1—0,01 B saBucumocTH oT HanpaBsenua X,). Ec pasHopecnoe 3Ha- 
feHue (0/2)panu AOcTuraeTcH paHbUe, YEM MPOHM3ON eT CpbIB KOrepeHTHOCTH 
‘ TIOCKUX PpaHeH, BO3MOXKHO YCTaHOBJIeHHe TEPMOYIIpyroro paBHOBecHA, 9KCTIe- 
PUMeHTAJIbHO OOHAPyXeHHOFO JIA HEKOTOPBIX crimaBos (‘). 
MatemaTuy4eCKu 9TO yCJIOBHe BbIpaxkaeTCA COOTHOLIeHHeM 


R21 gg 4 
Fo <(Xy)p po + (I ——) 22, (2) 


ye A F o— u3MeHeHHe «XHMHYECKON» CBOOOZHON SHEPrHH Mp Pa30BoM Mepexole. 
3 BbIpawKeHua (2) cmeqyeT, UTO TepMoynpyroe paBHoBecve He OyeT UMeTb 
MecTa HWKe HeboTOpO TeMMepaTypbl, T. €. BOSMOXAHbI CyYaH, KOra TePpMO- 
ypyroe paBHOBecHe OCYULECTBJIAeTCA HEMOCPeACTBeEHHO HHM2Ke MapTeHCHTHOK 
TOUKH HW Hapyllaetca mp Sosee riyOoKoOM OxJlax%KeHHu. To, YTO B U3BECTHBIX 
MO CAX NOp cnyyaax MosOGHOe NoMOReHHe He HaOMOJalOCb, BOSMOXKHO, OObAC- 
HAeTCA SOLON. BeMMYHHOM (Xy)xp, TAK YTO CPbIB KOFePeCHTHOCTH He Mpoucxo- 
MMT HH Mp KakHX BO3MO%KHHX MepeoOxJaKeHHAX. 

IlpHHuMas BO BHUMaHHe, 4TO BeMunHa Af, orpaHvueHa CHH3y yCJOBHeM, 
OMPeMeIAIOULHM BeIMYHHY THCTepesvca pH MapTeHCHTHOM MpeBpaulenuy (?), 
MOXKHO OWe€HHTb HHTepBad 3HaueHHH AF, a CuleqOBaTebHO, H TeMHepaTyp, 
B KOTOPOM BO3MO2%KHO OOpa30BaHHe yNpyruX MapTeHCHTHBIX KPHCTaJVJIOB: 


eed 1 +o 1 
U (1 -i =) a Vk? + a2 +p(1 — =) a? < AFy <(Xy)xp —3— +b (1 — =) 0, 
ars | (3) 
OTKYJIa HENMOCPeJICTBCHHO BbiTeKaeT TpedoBaHHe MaJIOCTH OODCMHBIX H3MCHEHAL 
: { 
ooh BE es (4) 
( 1% ) ee 


_ Anau3 Bblpaxkenua Jia paOoTbl oOpasoBaHuA KpucTasa (°) NosBomAeT 
npelnonarath, yTO, HapAy cC pacCMOTPeHHbM CJlyy¥aemM TepMoynpyroro paBHo- 
BeCHA MPH MpeKpallleHHu pocTa KpHhcTasa BAOMb OOOH OCH SATHIICAa a, 
BO3MO%KHO TaK?#Ke YCTAHOBJeHHe PaBHOBeCHA, eCJIM POCT KpNCTaJa OrpaHvyer 
M0 ToMHHe (BAOb ocu b)*. 


3 Tak Kak IMJIOCKOCTb lana MOKeT H HE coBMayaTb C. IWIOCKOCTbIO NONMepeyYHOorO Ce4eHHs 
KpucTaJila, CKa3aHHOe BbILIe He O8HaUaeT, UTO IIPH metasiuorpapHyeckom HCCJICHOBAHHU Tlepe- 
MeLUeCHHA TpaHHilbl TepMOypyroro KpHcTasa HeKOTOpble ee TOUKM JOJKHbI pH HaOwOeHHH 
Ka3aTbCH HeNOWRM2KHbIMH. 
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B pamkax MIpHHATOFO MpHOMKeHUA MOXKeT OpiTb pacCCMOTPeH BOTIPOC O BJIH 
HMM BHEWHUX Harpy30K Ha MapTeHCHTHOe MpeBpallleHve, B YaCTHOCTH, paccd 
TaHa 9Heprua yupyrux WCKaxKeHHit pu OOpasoBaHHA KpHCTasa B OMHOpOW) 
ZecbopMupoBaHHo Matpuile. B cooTBeTCTBHH C paccMaTpHBaemMoH MOjed! 
mpeqnosaraeTca, YTO HCXOAHOe OMHOPOAHOe Noe HE OKAa3 
BaeT BJIMAHHA Ha CMeULEHHA TOUeK, JIeKaulHX Ha MOBep: 
HOCTH pa3fema tas. MexaHwueckoe PpaBHOBeCHe OCYIILeCT 
JineTca Oarofsqapa HaMuHIO FpaHHYHOM MOBePXHOCTH, Mr 
Bep XHOCTHOe HaTAKEHHE KOTOPOH, OMpesemAemoe ee AHCI 
Kal[HOHHbIM CTPpOeCHHeM, 3aBHCHT OT XapakTepa H BeUJIN4 
HbI BHCWUHHX CHI. OueBHAHO, Ha AOCTATOYHO OOJbIIUX par 
CTOAHHAX OT MOBePXHOCTH KPHCTaJJla HampAKeHHA, BO) 
HUKalollve MpH MpeBpauleHHH, He HCKaKaloT HCXOHOI 
OJHOPOAHOLO NOWA. 

Vckomas 9Heprua OMpedemaetcA MpH pelleHHH COO! 
BETCTBYIOULeH CMeLUaHHOH KpaeBoH 3aa4H TeOPuH ynpy, 
TrocTH, kKorga ia oOnacTH BHe KPpHCTalla 3a/aH) 
‘CMeUleHHA TOYeK Ha eromoBepxHocTH (u =ax + ky, v =ay), a Ha Oe 


KOHCYHOCTH — KOMMOHeHTEI Hanpsxenul Xy, Y7, Xz: 


Ea zee (14+ =) R2 (1 — m)? + 2mpatR? (SE +1) — 


2 
tRX? D, Ooxaee oa) ite “ 
pe (1+ 2) Rm — SE Re 
na (Y°— X®) ‘ 
H "(1 +2) R'm, (5 
rye Re m = $=, 


B Bpripaxkenuu (5) nepBpiii H BTOopoH wWieHEI MpescTaBAoT Cobo SHeEprHk 
‘CABHTa WU AMaTalHH MpH TpeBpaulleHHU, TpeTHM YeH OMpeenaeT SHEPrHK 
B3aMMOJeCHCTBHA CBMrOBOH esopMalHH Mpu NpeBpallleHuH UW KaCcaTesIbHO! 
COCTaBJIAIONLeEH BHELUHHX HalpsxKeHHH; NocmeqHve Ba ClaraeMbIX XapaKkTepH 
SYIOT SHeEPrHio B3aMMOseHCTBUA MaTalMH MW HOPMAJIbHBIX COCTABJIAIOULH: 
BHeHero Nowa. 

Bpipaxkenne (5) N03BoIneT yCTaHOBUTb, KaKHe OPHeHTHPOBKH KpPHCTAaJI 
IPH JaHHOM pacmpeseyeHHH BHELIHHX HanpsAKeHHH OyAyT COOTBeTCTBOBAT! 
MHHHMYMY yMpyrou# sHeprun uCKaxKeHHH. B uacTHOCTH, MPH OMHOOCHOM pacTa 
%KCHHH (HIM C2KATHH), OCYULECTBACMOM Harpy3Koli p, HaNpaBseHHOH nog yraon 
% kK raOHTycHOH nuocKocTH (puc. 2) 


Xy = pceos?>, Y,=psin®?, XP? =psinScos®. 


B 9ToM calyuae ynpyrad SHeprHA MMHMMaJibHa npu 


k 1—m 
20 = arc igre Swe (6, 

His dopmyupr (6) crenzyetT, YTO B CyYae OTCYTCTBHA OGbeEMHBIX H3MeHeHHI 
pH mpespallenuu (0 = 0) HanOonee BHITONHOH OPHeHTHPOBKOM KpUCTa: 
‘OTHOCHTCJIbHO HallpaBJIeHHA JeHCTBHA CHIBI OyneT & = 45°, 7. e. cleqyeT OXKH 
AaTb, YO HanOosee uacTO OyAYT BOSHUKAaTb KpHCTaNA, raOUTyYCHaA NOCKOCT! 
‘KOTOPBIX PacnOJlaraeTcA MOM yrvioM 45° kK HanpaBueHHIO JecTBUA CHAI. OT 
NOATBEp*RMaeTCH SKCMEPHMeHTAIbHBIMH UCceqOBaHuaMH (°). 

B Tom culyuae, Kora OObEMHLIMA H3MCHeCHHAMM Ip lipeBpauleHHH mpeHe 
Opeub Heb3A, HavOosee BLIFOLHbIe OPHEHTHPOBKH KPHCTaJOB IPH pacTA*KeHHI 
M NpPH CKATHM HeEOAMHAaKOBHI. Tak Kak, B 3aBMCHMOCTH OT 3HaKa Pp, CBU / 
HME€CT TAKOH 3HAK, YTO OCYIECTBIACTCH COCTOAHHE C MHHMMAJIbHOH SHepruel 
HCKa2KeHHH, TO MOXKHO OMKUaTb IPH pacTaxkennu (p>0) 9 <45°, a npu cxKaTHI 
O04 


}<0) yrom 3>45°. Dro no_rBepxqaerca cooTBeTCTBYIOULUMH 9KCIepHMeHTaMu 
’). Hanpumep, B paoote ("), rae H3y4asoch MapTeHCHTHOe MpeBpallleHue B MO- 
KpHcTaiax Fe — Ni np pacraxKexnuu, yrom > cocTaBssa mpumMepHo 18°. 
cueT no dopmyute (6) npu k = 0,18, a = 0,01 un m=0,9 (b/a= 3/49) naet = 
22°. OTo copnayeHve cie_yeT MpH3HaTb BOE YAOBJETBOPHTebHLIM, 
fOOCHHO €CJIM IPHHATb BO BHUMAHHe, 4TO OpMeHTUpOBKa OOpasyrolleroca KpH- 
aJlJIa H€ MOXKET TOUHO COOTBETCTBOBATb (hopmyvie (6), KOTOPaA JIMIMIb yKasbiBaerT 
TO, UTO H3 BO3MOKHHIX KPHCTaJOrpacuyecKuX OPHeHTHPOBOK Yale Apyrux 
)IXKHbI OCYILECTBIATLCA ONlMKAalWwHe K HanpaBeHHIO, NOMyYaeMOMy U3 STO 
pMyJIbI. 
V3 Bripaxkenua (6) cnezyet, YTO OPHeHTUPOBKa KPUCTaa TOMKHA 3aBUCeTb 
TOJIbBKO OT COOTHOMIeCHHA OObEMHOM H CABHrOBOH AesopMauln mpH mpeBpa- 
HHH, Ha YTO YKa3blBal0Cb H pauee (®,°), HO Hw OT ero tbopMpI. K coxKaeHnio, 
M He yfaloch OOHAPYKUTb SKCNEPUMEHTAIbHbIX JaHHbX, KOTOPbIe NO3BO.IH- 
H Ob) NpOCleAUTb ITY 3ABUCHMOCTb JOCTATOUHO HayeKHO. 


AHCTHTYT MeTaJIJIOBeeHHA UH Mu3sNKU MeTAaJIIOB Tlocrynuso 
LlentpambHoro Hay4HO-HCCeOBaTeIbCKOrO 15 X 1959 
HHCTHTYTa YepHOM MeTasIypruu 
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AHorxaago Akaygemun nayx CCCP 
1960. Tom 131, Ni 3 


XHMHA 


Ml. A. AKHWIHH uw B. N. CNHPHJOHOB 


QJIEKTPOHOFPA®HYECKOE HCCJIEQOBAHHE CTPOEHHA 
MOJIEKY JIb! OKHCH BOPA B.0; 


(IT pedcmaeaeno axademuxom B. H. Koxdpamoesoim 11 1X 1959 ‘| 


TIpo6iema cTpoOeHHA KHCOPOAHBIX coequHeHHHM Oopa aBHO NpuBseKaer 
ceOe BHUMaHHe uccJleqoBaTenelH. M3yyennuio cTpyKTypbl cTeKs006pa3HOH u 
PUCTAaIMYeCKOH OKUCH OOpa NOCBALIeHO OoJIbICe yuCIO paboT (cM., Hanpu- 
iep, Monorpadpuio (*)). OqHako B INTepaType 10 Cux NOp OTCyTCTBYIOT 9KCHepH- 
/CHTAaIbHbIC JaHHble MO KOHurypawHH HM reoMeTpHyeCKHM NapaMeTpaM Movie- 
ybt B2Os B rasoBol dbase. Tlomyuenne TaKUX JAHHbIX MpemcTaBssaeT GosbIOn 
fHTepeC [JIA BbIACHCHHA 3AKOHOMePHOCTelt B CTPOCHHH MOseKyJ Tula X2Ys, 
| TaKxKe HeEOOXOAMMO JIA pacueTa TepMO_MHAaMMYeCKHX (yHKWMH HW KOHCTaHT 
\ a HEKOTOPbIX Ta3OBbIX PeaKI[HH: MeETOMAMH CTaTHCTHYeCKOH TepMO- 


(HHaMUKH. 
 Gallayeli HacTOAMLeroO UCCIeEQOBAHHA ABJIAeTCA ONpewesenHe reoMeTpHyeCcKO- 
O CTpOeHHA MOJIeKyJIbI BeOs B ape 97eKTpoHOrpadbuyecKkuM MeToyoM. PaG6oTa 
3bINIOJIH€Ha Ha 9JIeKTpOHOrpade MockoBckoro rocyyapcTBeHHOrO yHUBepcuTeta 
[JIA HCCJIEOBAHHA MOJIeKyJI TPyHOJIeTYYMX COeHHEHHH, CHaOXKeHHOM BBICO- 
<OTeMMepaTyYPHbIM HCMapuTesiemM (C HarpeBOM aMIlyJIbI JJIEKTPOHHOH OomOapyn- 
JOBKOH) H C€KTOPHBIM ycTpolicTBom (7). Mcnombsopasica MpenapaT oKucu Sopa, 
IOJIYYCHHbIN JVJIMTEJIbHBIM OO€3BOXRKUBAHHeEM OOPHOH KUCJIOTHI (KBasHpuKaLHH 
‘XU») B Baxyyme. Ilepey cbeMKOH 3JIeEKTPOHOrpaMM, OKHCb Oopa, 3arpyKeHHaA 
3 AMIYJIy UCMapuTedA, NepelMaBAsacb H WJIMTebHOe BpeMA O6esraxKUBalacb 
3 BbICOKOM BakyyMe (HellocpelcTBeHHO B 9JIeKTpoHOrpade). Mcnapenue oKucu 
jopa MpousBoynocb Mpu TemMepatypax nopsyKa 1500—1800°, u3 momn6zeHOo- 
30H AMMyJIbl, A TaK2Ke M3 BOJIb(PPaMOBOH AMIyJIbl C MOJIMOJCHOBOL FrOJIOBKOH, 
IPH 3TOM NOJIyYeHbI OMHAKOBHIe PesyJbTAaTHI *. CbeMKH JJIEKTPOHOrpaMM Mla- 
JOB MpPOM3BOLWJIHCh Ha JHaNO3HTHBHbIX (POTOMMACTHHKAaX, MOKPBITHIX 4YepHOH 
ryllbio (3aW{HTa OT H3JIyYeHHA UCMapuTeda), C MPHMeHeHHeM OHO- MW AByXJe- 
ICCTKOBBLIX S?- H S®-C€KTOPOB, IPH Pa3HbIX YCKOPAIOWUIMX IJICKTPOHI HalipsxKe- 
quAax (A = 0,0428—0,0562 A), c BapbHpOBaHHeM SKCIO3HIHH OT HeECKOJIbKHX 
sekyH Wo 1—2 uu. 

Or mapoB okucuw 6opa NomyyeHo 7 cepHii s7eKTpOHOorpamM (Mo 3 CHHMKa 
3 CEPHH), MPHTOMHbIX AIA (OTOMeTPHPOBaHHA, U3 KOTOPHIX HeCKOJIbKO Cepuli 
SbIIO MIPOMePeHO BU3YyaJIbHO, a OCTAbHbIeC OOPpadoTaH! (poTOMeTpuyecku. Pac- 
UnppoBKa 3JIeKTPpOHOrpaMM MpoBoyusacb BYMH MeTO,aMH — payMasbuoro 
Jacipeyenenua B Bapwante J>x. Kapa u HU. Kapa (**) u mocaenopatebubix 
IpHOmmxKeHHH (*) c HCMOb30BaHHeM POTOMeETPHYECKHX aHHEIx. IloqpoOno me- 
POMMKU OOpadoTKH UM paclIMppoBKN 3JIEKTPOHOrPaMM OMMCaHbI B MNpeMbILyUIMXx 
SOOOUICHHAX Halle madopatopun (?,”). HeoOxoqumMo OTMeTHTb, 4TO TIpoBezeHue 
{ACTOAULEPO VCCJICOBaHHA ObINIO CBA3AHO C MpeOJOJIEHHeEM MHOFMX 9SKCHepH- 
MCHTAJIbHBIX TPYMHOCTelH H OCYILECTBANIOCb B TEYCHHE HECKOJIBKUX JICT. 

Kpupaa paquaibHoro paciipesesenus D(r), NloctpoeHHaad Mo 9KciepHMex- 
raJIbHbIM JaHHbIM, WpuBegzena ua puc. 1. Hayanbuad OOacTb KpHBOM MHTeHCHB- 


# Tanranopble aMMyJibl He HCMOMb30BaIMCb H3-3a CHJIbHOM KOppO3HH B YCIOBUAX HaLHX 
)IIbITOB. 
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noctu (s = 0—4 A), He yocTymHad SKCHepHMeHTaIbHOMy oOMpeyeuenu 
Oblula 9KCTpanomupoBana TeopeTHyeckoH xKpuBoi J/(s) AA rpyMtbl aTOMo 
O—B=O co. 3nayennamu: r(B —O) = 1,36A, 7(B =O) = 1,204 
r(O...0) = 2,56 A, mockoubKy OHM BHOCAT raBHbli BKJay B paccesHve Mouse 
Ky0H B2Os (cM. nuxke). Kak Bugnou3puc. 1, kpuBan D(r) umeerT TOIBKO AB 
pe3KO BbIpaxKeHHbIX NHKa pH r = 1,2. 
vu 2,56 A. 

Pacumm@poska MOJIYYeHHBIX 9eKTPO! 
HOrpaMM HH HHTepMpeTralua KpMBor 
D(r) Hepo3MoxkHa 6e3 cBeqeHHH O cocTaBi 

,. 2 9 $ 5S G6 7A Tapa OKuCH Oopa, Tak Kak MOJIeKYyJE 
ot B2Os, BsO, 4 BOz MoryT uMmeTb cxox 

Puc. 1. Kpusas paguanpuoro pacnpene- HbI€ KaPTHHbI pacceaHuA (cM. nogpo6ue 
nena D(/) Wa MOueKyJIbl OKHCH 6opa ()). B pa6ote (°) COWepxKalacb CCHIVJI 
alee 9 T Ka Ha HeOMyOJHKOBAHHOe Macc-CMeKTpO: 

MeTpHyecKoe UCCIeqoBaHve Bpeyra, naluequiero, yro mpH 1300° raaBHo KOM: 
MOHEHTOH Tapa oKuCcH Gopa saBuiaeTcA MOHOMep BeOs. Ja NpoBepkKu STHX aH! 
HbIX HAMM ObIIO IIpeqmpHHATO Macc-cNeKTpoMeTpHyecKOe H3yYeHHe COcTaBé 
MpOyKTOB HCMapeHHA oKucH Gopa (2°), pesybTaTbI KOTOPoro NoATBepANAL 
nanuple Bpeara 4 oKa3aiucb OAM3KHMM K BCKOpe OMNyOJIMKOBaHHBIM H3Mepe- 
HusaiM Murpama, Iloptepa u Uanxu (14). OcnoBbiBadcb Ha MaCc-cleKTpomeTph- 
YeCKHX HCCeQOBaHHAX cocTaBa Mapa (!°,!) mw onpeleeHHH MOJIeKyJIApHOrO 
Beca Mapa ("*), CBUJeTeJIbCTBYIOWIUX O HaJIMYMH B Mapax OKHCH Oopa mosekys 
B2Os, MOX%KHO HHTePMpeTHpOBaTb TOMyYeHHbIe HAMM 9JIeKTPOHOrpaduyeckue 
WaHuble. OTMETHM, YTO B paclipeseeHHH WHTCHCHBHOCTH PaCCeAHHBIX 3u1eKTPO- 
HOB Ha 93JIeEKTPOHOrpaMMax OKucH Gopa u cysbduna Copa ('*) Ha6mogaetca 
OoJIbLUOe CXOACTBO, NOSBOMAMIOULee IpemMOaraTb aHavIOrHyHOe CTPOeHHE MOMeKYD 
3THX COEMMHEHHH. 

Hamu Oniiv onpo6opansl cueqyoulue Moyen MomeKybI BeOs: 


B © . 
ofan “fDo BSB | BB” 
DN Sail GaaaG ? ° 
«) i) (ill) QV) 
oe She 
YA N 
Og) On 


(Vv) 


M3 paccmotpenua KpuBoi D(r) (puc. 1) cnreqyeT ByiBog o HenpurogHocTH 
OvmMpamMusanbHoK Mogenv BeOs (I). Kak u B cayuae cynpcuga Gopa (1%), Ha 
KpuBoH D(r) Monekysbt BeOs uMeloTca 2Ba YeTKO BbIPaxKeHHbIX NHKa, NpHyeM 
sHayeHve f2 = 2,56 A aaa 2-ro muka B Ba pasa Oombule 3HaueHHA fase 2 oe 
aaa 1-ro Muka; OveBHAHO, YTO C STHMH NMapametTpamu nNocTponTbh OunupamuLy 
HEBO3MOXKHO. AHaJIOrMYHble COOOparxKeHHA 3aCTABJIAIOT OTBEPrHYTb MOseJH 
(11) — (IV). Oru sakmouennsa NoprBepxaoTca TakxKe pacueTaMH MO MeTORY 
NOCe€NOBATebHbIX MpHONMKeHUH. Tak, Ha puc. 2 mpencraBiena TeopeTuuec- 
Kad KpuBad Ja OnNMpamMugalbHoh Mogemu B2O3 c r(B — O) = 1,36 A, 
ZOBO = 84° n /BOB = 78°, a Takxe TeopeTuyeckue KpuBble 2—4, oTBeUAIO- 
uyHe Moetam (II) — (IV), KoTopple B paccmaTpHBaemoli OOmacTH yrmoB pac- 
CeAHHA HE UMEIOT CXOJCTBA C SKCIEPHMeHTAaIbHOM KPUBOI, 

PaccmMoTpuM Bompoc 0 cooTBeTcTBHH KpuBoli D (r) mMogeanu (V). Tepppii 
nuk mp 1,28A moxHO nHTepnpeTupoBaTb Kak KOMMO3HLLIO BYyX OH3KUX 
MMKOB, OTBCUAIOLUHX M€2%KATOMHbIM PaccTOAHHAM Byy,—Oqy) HU Bis) = Ow)*, He 


* Uncno M@xKaTOMHBIX PaCCTOAHHM KaxK Oro H3 3THX THHOB B paccMaTpuBaeMol Moyen 
B,O3 O2MHaKOBO, NO2TOMY 3HaveHHe fy PaBHO MO/TycymMe paccTosHHi Bo) —O,,\u Bes) = Ow). 
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(1) 


ppelliaeMbIx KpuBoH D (r) B oTZembHOCTH; BropoH muK npn 2,56A enenyer 
eECTH K Me2KaTOMHOMY paccTOAHHIO Oy)... Og). NockombKy 3HaveHve Mex- 
PMHOFO PaccTOAHHA fg B Ba pasa Goble 71, TO U3 STOO HEN30E%KHO CyIe yer 
BO]. O JIMHeMHOM CTpOeHHH rpynnbl atomos O — B = O. Ornoulenne muousajeii 
X TMKOB KpHBoH D(r), papnoe 2,7, Omu3KO K TeOopeTHYeCKOMY 3Ha¥eHMIO: 
mMojemM (V) 2,5, a Quid OCTaIbHbIX MOseseH HaOMOaeTcA pesKoe pac- 
K TCH. 

| pu wurepnperauuu KpHBoH pafuatbHoro pacipeseseHHA BOSHUKaeT BOMpOc 
TOM, moueMy Ha KpHBOH D(r) HeT MuKOB B OOMACTH OOJbINMX Me2KATOMHbIX 
ccTonHHH. M3 ananmu3a TeopeTHyueckoi KpuBoi J (s) aa Moen (V). 6bIJO 
WWeHO, UTO OCHOBHOM MOTHB 9JIeKTPOHOrpaMMbl — 
ipeoBanne YeTHbIX WHTCHCHBHbIX MAaKCHMYMOB 4H 
Me€H€K MHTCHCHBHOCTH (MaJIOMATCHCUBHBIX MaKCH- 
H MOB) C BHEeIUHeH CTOPOHBI S3THX MAKCHMYMOB (cM. 
ICNepHMeHTAJIEHYIO KpuBylo prc. 2) onpezensetTca 
MMOH TpeX rapMOHHK, OTBeYaIOUINX MeKaTOMHbIM 
ACCTOAHHAM Byyy— Og, Byy = Ou H Oy... Om). 
fl€OBaTeIbHO, AMIJUTYAbl TpeX OCTabHbIX rap- 
DHHK,  OTBCYAIOWINX Me€2KaTOMHbIM paCcCTOAHHAM 
[1)- By), By) She Ocs) at Ova) aeehs Ov), MaJilbl TO 
)ABHEHHIO C aMIINTYaMH TpexX MepBblxX rapMOHHK. 
TO O3HaYaeT, YTO AMIVIMTYbI TENMOBbIX KOMeOaHUl 
UX HeCBA3AHHbIX Mex Ty co6ol0 Nap aTOMOB jO- 
‘ATOUHO BeIMKH. TakoH BbIBO. lpesctaBmnetca 
STECTBEHHBIM, MOCKOJbKY B MOosemH BO; Tuna (V) 
X%KHO OXRKHMAaTH OobwNe MeopMalMoHHble Kowe- 
AHMA BaJICHTHOTO YrJla WeHTpasIbHOrO aTOMa KHCJIO- 
Ola Ip EbICOKMX TeMMepaTypax Hallux OMbITOB, 

O JOJXKHO TIPHBecTH K CTrJlaxKHBaHHIO MMKOB Ha 
puson D (r) B o6nactu r >3 A. Uutepecuo ormetutp, 
TO Ha KpHBow D(r) cybduya Sopa (**) HaOmoza- ; 
Cb IHKH, OTBCYAION[He HeCBASAHHBIM NapaMaTomos; Px#C¢ 2. Teoperaueckne kpa- 
| Z Bbie HHTCHCHBHOCTH AH! 
[0 MOXKHO OObACHHTb OOJIbINMM 3apAOM ALPAaTOMA pasnuunwix momemeli OKHCH 
2pbl H MeHbLUeH TeMMepaTypoOl OMbITOB MpH HCCwIe- 6opa xu skcnepHMeHTanb- 
OBaHHH MOJleKysbl B,S3, OnaroqapaA YeMy yCJIOBUA Had KpHBas 
A WudpaKUHH OT HECBASAHHbIX Nap aTOMOB OKa3a- 

Ucb Ooslee OarONpHATHbIMH, YEM Y MOJIeKyJbI ByOs. 

O6patumca K MeTOMY MocseqoBaTeJIbHbIX MpHOMKeHuH. Teopetruyeckas’ 
pupaa 5 aaa Mofemn (V) cO 3HayeHHAMH MapametpoB: r(Bye) — Og) = 
- 1,36 A, r(Be) = Ow) = 1,20 A x “BOB = 95° yyoBnetsoputenbHO co- 
macyeTCA C 9KCNePHMeHTAaJIbHOH (CM. pHc. 2), 34 HCKJIIOYeHHeM TOTO, YTO Ha’ 
dellHeH cTopoHe 2-ro MaKCHMyMa HMeIOTCA Be CTYNe€HbKH HHTCHCHBHOCTH 
MecTo ofHOH. TlomHoe cormacoBaHHe TeOpeTHYeCKOH KPHBOH C SKCIMePHMeHTAaJIb-— 
OM MomyyaeTcA Mpu yueTe OOVIbUIMX AaMIMVIMTYA KOeOaHHA yKa3aHHbIxX BILE 
eCBASAHHbIX Map aTOMOB; COOTBETCTBYIOWadA KPHBad 6 MpuBemena Ha PHC. 2. 
aKHM OOpa30M, JaHHble, MOJIyYeHHbIe MO MeTOLY MOCeLOBaTebHBIX MpHOsH- 
CHUM, HAXOMATCA B MOJIHOM COrmacHH C JaHHbIMH MeTOa palva/bHOrO pac- 
peqevleHua. 

Tlockoupky yrom BOB onpejemsetcad MexKaTOMHbIMH paCCTOAHHAMK,. 
If KOTOPbIX Ha KPHBOH paqvasbHoroO pacMpeseseHHA HET YETKUX MHKOB, pe- 
IMTb BOMpOC O TOUHOM 3HAYeHHH 9TOFO yrvia 3aTpyAHUTeIbHO. JIA onpegene- 
WA STOFO yrsa Obl UcNomb30BaH cenyrouMi mpuem. Ilo metogy nmocueqoBa- 
JIDHBIX MIPHOM2KeHH JIA Pa3/IMUHbIX 3HAYCHHM STOTO MapameTpa CTPOMJNC: 
OPETHYECKHE KPHBbIe HHTCHCMBHOCTH (6e3 yyeTa KOJIeOAaTeJbHBIX (PakTOPOB) Hi 
SIACHANOCb, MPH KaKOM 3HayeHHH yrua BOB Mosyyaetce Hansyutee 
racOBaHue KPuBbIX /(s) c 9KCMepHMeHTambHOK. EcTecTBeHHO, 6e3 yyueTa aM- 
RUTY, TeMOBbIX KOeOaHHH aTOMOB MOJIHOrO COraCOBaHHA 9THX KPHBbIX. 
KUJLaTb HEBO3MOXKHO, OMHAKO, MOYYHB TaKMM IyTeM IIpHeMJeMoe corlacoBa- 


509) 
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————s 


Hue, B JabHeMWeM pH yyeTe KOvleOaTeJIbHbIX (akTOpOB Merge MocTHrHy’ 
cormacoBaHia TeopeTuyecKoli KpuBOH c 9KcHepHMeHTaJbHOU. Takum o6pasc 
Opwio Haiiqeno, uTo yrom BOB cocrapaseT mpHOausuTenbHO 95 ; M 
IIPHHAJH 3TO 3HayeHHe KaK HaHOosee BeposATHOe O€3 aHa/IH3a BOSMOXKHON Ih 
TpeuiHOcTH. 

Takum 06pa30M, C NOuJyYeHHbIMM HaMH 9vIeKTpOHOrpaduyeckuMu JaHHBIN 
HaWJIy4IHM O6pa3om corvacyeTcs MiocKad yrioBasd Mojedb BeOs c AHHeHHB 
pacnojox*Kenvem cBxa3eli O—B = O x CulelyIOULMMH 3HaYeHHAMH MapaMeTpo: 

1) r(B— O) = 1,36 £0,02 A; 

2) r(B = O) = 1,20 +0,03 A; 

3) 7 BOB..= 195", 

OrmeTuM, ¥TO MOJeIb B2Os Tuma (V) xopoulo corsacyeTcaA C JIMTepaTyPHbIM 
JlaHHbIMH O JWIMHaX cBa3eli Sop — Kucmopog. Pacctosuue r(B — O) = 
= 1,36 A B mpeqenax MorpelHocTH 9KCMepHMeHTa coBlayaeT C AIMHOH CBxA3 
B—O B momekynax OopHbIX 2PuPOB NO JIeKTPOHOrpauyecKuM JaHHbIM 
quauHot cpa3u B — O B 6opHolt KucsoTe H,BOs u ee coax MO PCHTTEHOBCKE: 
jlanupm (14). Paccrosanue r(B = O) = 1,20 A cospnagaeT c 2HHOM CBASH B MC 
neky me BO no cnekTpocKkommyecKHM faHHbiM (!4). BasteHTHbrit yrou Kucnopoya VE 
COOTBETCTBY€T 3KCHEPHMeCHTAJIBHbIM JaHHbIM HM TeOpeTHYeCKHM  MpefcTak 
JICHHAM O BEJIMUMHE STOFO yrula B COeMMHeHUAX MoZOOHOrO Tuna. Pesymbrar; 
HalllerO HCC/IeQOBaHUA COrsacyloTCA C MCCJIeEMOBaHHeM HH(pakpacHoro cieKTp 
apoB OKucH Oopa (15), cBHeTeIbCTBYIOMLErO B MOJIb3y MOCKOrO CTPOeCHHA MG 
Jeky Jbl BeOs. | 

BuiouiHenHoe Hamu pauee (1,3) ucceqoBaHve reoMeTpHu MoOueKyIbI B2Se 
ABJIAIOULCHCA CTPYKTYPHbIM aHasloroM MOseKyJbI B2Os, MoATBep*KLaeT MHTEP 
TIpeTauwMio UM pe3yJIbTaTbl 9JeKTpOHOrpaduyeckoro cCJIeqOBaHHA MOJIeKy JI 
OKuCH Oopa. 


MockoscKui rocyapCTBeHHBI yHHBepCuTer Iloctynuo 
um. M. B. Jlomonocopa 9) TX) 1959 
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oTueT 3a 1956—1958 rr. JJa6oparopun cTaOvbHbIX H30TONOB (rpynma Macc-clekTpomMeTpuaH. 
Ne 205, Xumbax MIY, 1958. 4M. Inghram, R. Porter, W. Chup ka, J. 
Chem. Phys., 25, 498 (1956). ™*M.Scheer, J. Phys. Chem.,, 62, 490 (9am 
BT. A. AKumun, B.T.Cnupugonos, JAH, 129, Noe 6 (1959). 14 Tables < 
interatomic distances and configuration in molecules and ions, Sci. ed. L. E. Sutton, Spe 
Publ:,—Ne 11; London, 19588 223Di White, PP: Walsh, Di Mann, J2 Chen 
Phys., 28, 508 (1958). 
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XHMHA 


“{1eH-koppecnonjent AH CCCP K. A. AHJIPHAHOB u A. HW. MNETPALIKO 


O PEAKILMH AJIK MW JIMK JIOCHJIOKCAHOB 
C YETbIPEXXJIOPHCTbIM TATAHOM 


Kpemaviopranuueckne WMKIMUeCKMe COCAMHEHUA pH eHCTBHH KHCABIXx 
WleNOUNbX KaTah3aTOPOB MperepMlesawT XMMMYeCKHe MpeBpallleHuA C OOpa- 
BaleM mouMMepos (1-4). Tax, npu JelicTBuM cepHoit KuCOTH (®) Ha OKTAME- 
JMKOTETPaCHIOKCaH MOJLyYaloT MOJIMMMeTHJICHIOKCAHOBBIM § 9J1aCTOMep. 
fiaiOrH4HO TMpollecchl MpoTexaloT lip MeHcTBHM He OKTaMeTHJIMMKAOTeTpa- 
MOKCAH ieutoyen. 

‘Tlpw usyyenun peakiHH auIKHIUMKJIOCHIOKCaHOB C 4eTbIPeXXJOPHCTHIM 
'TaHOM HaMH OpblIO HalJeHO, YTO OKTAMETHJITeTPallMKJIOCHIOKCaH HM TeKca- 
MJITPHUMKJIOCHJIOKCaH B3aMMOJeHCTBYIOT C YeTbIPEXXJIOPHCTbIM THTAHOM TPH 
mepatype Bprlie 140° c packpBITHeM WHKJOB. YKa3aHHble peaKUMH MpoTeKaIor 
» colewyroileH cxeme: 


[ResiO], + TiCl, — Cli[RsSiO] TGs, 


| Mecaenys 3TyY peaKIWIO Ha MpuMepe OKTaMeTHJITeTPallHKOCHMOKCaHAa 
H,).SiO], u rexcasTumTpuluKnocunoxcaHa [(C,H;).SiOl,, Mbl nowyunsn 


| CHs CHs on mee 

| | | 

| Cl —Si—O} —Si—O | —TiCls u Cl —Si—O} —Si— O] —TiCls. 
| | 3 | | 2 
CHs CHg CsHs CoHs 


BpiesleHHble HOBLIEC THTAHCOJepxXKalllue KPCMHHHOpraHnyeckne CoOeAHHeHHA 
JENCTABIAIOT COOOH OeHO-2%KEITHIC MHAKOCTH, CHJIbHO U4YBCTBHTeJIbHbIe 
Bilare Bosqyxa. IIpH QAMTeMbHOM XpaHeHHH B 3aKPHITOH CTeKAHHOH Tape 
[Md HECKOJIbKO TCMHEIOT Ha CBETY. 

IIpomecc o6pa30BaHia yKa3aHHbIX BbIllle COeEMMHEHHH MpOTeKaeT B oTCyTCTBHe 
TaJIM3aTOPOB, MOITOMY JIerKO yaeTCA BEIAeMTb MPOLYKTbI BbICOKOM cTemeHu 
(CTOTBI. r 
MexaHu3M peaKUHv, Kak MOXHO NOJlaraTb, COCTOHT B TOM, 4TO BHayae 
OM KHCIOpOfla CHJIOKCaHOBOL CBASH KOOPAMHUpyeT C ATOMOM THTAHA B YeTbIPeX- 
OpPHCTOM THTAaHe, IIpH 2TOM OOpasyeTcA HeyCTOHUHBOe KOMMVIeKCHOe COedH- 
He C OCMAGCHHOH CBASbIO KPeMHHH — KuCJIOpod. B pesybTaTe MpOuCxo_UT 
3PbIB IMKJIa, Mp 3TOM OHH aTOM XJlOpa NpUCoeAHHACTCA K KPCMHHIO Ha Of- 
M KOHIe OpraHOCHJIOKCaHOBOM Wenn, a TPHXJOPTHTaHOBaA rpyilna — K aTo- 
 KUCOpoya Ha ApyroM KoHUe. OTOT mpoecc MoxKeT OBITh MpeACTaBeH Cre- 
OHM OOpa3soM (Ha MpHMepe B3aNMOJeHCTBUA UYeTbIPeCXXJIOPHCTOrO THTAHa 
OKTAMETHJITETP allHKJIOCHJIOKCaHOM) 


CHs CHs CHg cH 
H,C mars ore. Hsc— 8-0-1 CHg 

6 6 SiC O Ou Aerie Ticig= 
H.C gi O 4 CH; HgC -$ —0-5 SCE 

bu, bu, CHs CH, 


wy 
JUAH, rt. 1341, Ne 3 61 


CHg CHg on ce 
| | 

Cl 2Si—O0— Si-O SS 651 Oe 
| | | 
CHs CHg Chis golds 


Ora peakIli MOKeT C/y2KHTb YOOHIM MeTOJOM BBeJeHUA THTaHa B Opr 
HOCHJIOKCaHOBY!0 JIMHeMHY!IO Web MOJIeKYJIbI. 


QIAKcMNePpHMeHTAAbLBHAA YWACTH 


Jia paOorsi IpuMeHAVIMCh: YeTbIPexXOpucTHIi THTaH MapKH «UY» TY 2553-5 
OKTAMeTHJITETpaluKOCHOKCaH Cc T. Kun. 32—34°/2 mM pT. CT. H MOJI. Bect 
296,6, reKkcaSTHJITpHIMKJIOCHIOKcaH c T. KUM. 72—74°/2 mM pT. cT. 4H MO: 
BecoM 312,1. 

PeakiuvA veTHpexXAOpUCcTOFO THTAHA C OKTAM 
THAMUKAOTeETpacuaAoKCaHOM. B komnOy, cHaOKeHHy!O Mella 
KOH, OOPaTHBIM XOJIOLMJIbHHKOM HM TEPMOMETPOM, TILaTeJIbHO BbICyWIeHHY!O 
H30JIMpOBaHHY!0 OT Barn BO3Lyxa, Tomeulanmu 80 r (0,27 moa) OKTaMeTHJILM 
jloreTpacusiokcana ,u 52 r (0,273 mona) yeTbIpexxsopucTtoro TuTaHa. CMe 
HarpeBaJld Mp HelMpepbIBHOM TepeMeluMBaHuu fo 170° uw BbIepxKuBaIM Nf 
3TOH TemMMepatype B TeyeHne 6 yac., Mocue yero OxJaxKyamn. IlpoxyKT peakut 
pa3sroHAJH B BakyyMe H3 KOJIObI C eOUHbIM JMGerMaTOpoM, pv 39TOM Obl 
BbIeeHo 27 r mpoxyKta dopmyap Cl[(CH3)2SiO}aTiCls c 7. kum. 97—98°/2 we 


Hatneno %-C 19,91) 20);195 H 5,40 5/2356 0 year 
Sit22 700; 2290 4:GleZsn(e-Zanoo 
CgHesSigOgTiCly. Brruucneno %: C 19,75; H 4, 98; ity they 
Si 23709: C1 29.415 


PeakKiHA WeTHLpe XK XAOPUCTOLO, THRaAHaA. Clemenae 
3THATPHUAKAOCHAOKCAHOM. Peakuna npoBosusach ananorn 
HO H3 42,25 r (0,139 moma) rekcasTuTpuunksocumoKcana u 26,3 r (0,138 mon 
yeTbIpexxOpuctoro TuTaHa. IIpu pasrouke NpoxyKTa peakWuN B Bakyyme OBI. 


BbifeseHO 16,5 r BemlecTBa cbopmysbt Cl[(C2H,;)2eSiO}sTiCls c Tt. Kun. 141 
143°/2 mM. 


Halineno %: C 30,32; 30,50; H 6,49; 6,48; Ti 10,3 


(u3 o6meh 
30 JIbI) 
Si 1605; 16; 06;:El) 29733) 2914 
CyzHgoSisOsTiCly. Brruucneno %: C 29,03; H 6,42; eR ORGs 
Si 16,97; Clee or 
MucTuTyT 9ueMeHTOOpraHHyeckux coemHHeHHlt Tloctynns10 
Akajemuu Hayk CCCP 17 XII 1959 


Bceconw3Hblli SJIeKTpOTeXHHUeCKHH WHCTHTYT 
um. B. VW. Jlenuna 


UMTHPOBAHHAS JIATEPATYPA 

1W. Patnode, O. W. Wilcock, J. Am. Chem. Soc., 68, 358 (1946). 2C. 

Hurd, J. Am. Chem. Soc., 68, 264 (1946). % Aurn. mar. 632954, 1943; cea Abs 

44, 7866 (1950). 4 Tlar. CLIA, 2560498, 1951; Chem. Abstr., 45, 9299 (1951). 5K. K 
zima, J. Chem. Soc. Japan, Pure Chem. Soc., 76, 1205 (1955). 
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XHMHA 


A. A. BEPJIHH, 3. B. NMOMOBA u J. M. SHOBCKHK 


BJIMAHHE MOJIMUMEPOB C CHCTEMOM CONMPSADKEHHbIX CBA3ZEM 
HA TEPMO- H CBETOCTABHJIbHOCTb MOJIABHHWJIXJIOPHA 


(ITpeccmaéneno axademuxom H. H. Cemenceoim 12 XI 1959) 


B HacToAulee BPCMA MOXKHO CUHTATb YCTAHOBJICHHbIM, 4TO TEPMO- H CBeTO- 
KUCIUTEIbHAaA JECTPYKIUMH raOUACOMepRallUX KapOOlMenHEIX NOIMMepOB Mpo- 
KaloT NO pajMKaJIbHO-llenHOMY MexaHuH3my (*). Ilo-BuyquMomy, 9TOT Mpolecc 
HHUMMpyeTCA palHKaJIbHbIMH TpOAyKTaMu ecTpyKUHH MaKpOMOJIeKyJ, B 4a- 
HOCTH aJIKOKCHJIBHbIMH HM THPOKCHJIbHbIMH pafHKaJlaMH, BO3HHKalOULMMy 
pH pacnaye novMMepHbIxX rHuyponepekucelt (7, *). PasBurue wen mpoTeKaeT 
CleACTBHe OTULENJICHHA ATOMOB BOZOpOa HW raslouya, 4TO B pesyJbTaTe npH- 
OMMT K JeruApOXJIOPHpOBaHHO, HaKOMVJICHHIO JBOHHBIX CBA3eH HM pacnayy 
jakpoMoviekyal (1-3). Hecmotps Ha TO, 4TO B HaCTOALee BPeMA HET elle OLHO- 
HauHOrO MOKa3aTeJIbcTBa’ M€XaHH3Ma BO3HHKHOBCHHA, PasBHTHA H OOpbIBa 
eel pH TepMO- HM CBeETOOKHCJIMTebHOH JecTpyKUMH MOJMBAHMAXJOpHaa 
BX), Bce Ke MOKHO yTBepxKaTb, TO HanGoulee appekTHBHOe HHTHOUPOBaHHe 
TOrO Mpollecca BO3MOKHO JIMIIb IPH MPHMeCHEHHH BELeCTB, CHOCOOHbIX aklen- 
HpoBaTb payukKasp. EcrecTBeHHO, YTO aKIeNTOPbl palWKaJIOB MOryT MpHMe- 
ATDCA B KavecTBe SPPeCKTHBHBIX CTAOMJIM3aTOPOB MOJIMMepa TObKO B TOM 
jyuae, eCJIH OHM TIpW HarpeBaHHH JIM OGJYYeHHH B MpHcyTCTBHH BO3zyXxXa 
ie oOOpasyloT rus~ponepekucel, CHOCOOHHIX HHHIMMpOBaTb Mpolecc AectpykK- 
AM. . 

B cBa3H C STHM OOJIbINON TeopeTHueCKHH HU MpakTHYeCKHH HHTepec MpeycTaB- 
IACT HCCIIEMOBAHHE BIMAHHA Ha TEPMOOKHCJINTEIbHYIO JECTP YK NOJIMBUHMJI- 
JOpHfla HeKOTOPHIX THNOB HeJaBHO CHHTe3HPOBaHHbIX MOJMpeHHBUHH- 
eHow § (II@B)(*), a Take coOsepKallluX COMpsKeHHbIe CBA3H MpOyKTOB 
eCTPyYKIMH HeKOTOPbIX BBICOKONOJIMMepoOB, B YaCTHOCTH NOAMBHHMIXIOpHAa. 

Mawad akTHBHOCTb TaKUX KBa3shpayuKaJIOB OOYCJIOBJIMBaeT UX ciocob- 
(OCTh K PpeaKUHAM JIHIb MPH CpaBHHTebHO BbICOKUX TemMMepatypax (>150— 
00°) (4). UceneqoBanne chekTpoB 92JIeKTpOHHOrO MapaMarHUTHOrO pe3soHaHca 
I®B u gerugzpoxsopupopannoro IIBX noKkasas0, 4YTO OHH B OCHOBHOM CO- 
TOAHMH COepxKaT SOMbUIOe KOJIMUECTBO HECMapeHHbIX 3IeKTPOHOB (10**— 10** 
apaMarHUTHBIX YacTH Ha | Pr), AeMOKaMH30BaHHbIX NO WenM compsa*KeHua(?)- 
TO OOCTOATEILCTBO NOSBOUACT MpeANOOKUTb, YTO OHH MOTYT ObITb BEICOKOS? 
KTHBHBIMH HHFHOMTOpaMH MpOWeCCOB TEPMOOKHCJMTeIbHOH AecTpykKUMH Tra- 
OMMOCOMepKallNX MOJMMepOB. OKCHeEPHMeHTAJIbHbIe WaHHble, MPHBeeHHbIe 
Ta6m. 1, NOATBepxKaoT MpaBHJIbHOCTL STOFO MpeANoOKeHHA, 

TI®B, nonyuenuei Tepmuueckoli nomMMepusalneki (peHusaleTHeHa Np 
50° (I) saBasetca BecbMa a:pPeKTHBHEIM HHTMOHTOPOM TePMOOKUCIMTEIbHOK 
ecrpykuuu TIBX;mMenbuielt HHTMOUpyioulelH cmocoOHOcTbIO OOsaqaeT Momy4eH- 
pli npv 300° HenlaBKHii M HepacTBOpHMbIli conomMMep PeHHJalleTHeHa C Ma- 
ay\MaTHHHMOeH30N0M (II), a TakKxKe MpOLYKT UCuepNbIBalollero NerHApoxMOpH- 
opanua TIBX nox BakyyMom mpu 300° (III). 

Ha puc. I npuBezeHpr KHHeETHUeCKHe KPHBble OTINEIJCHAA XJOPHCTOTO BO- 
opoya or TIBX npu 175° B mpucyTcTBHM pas/IMUHDIX cTaOHIM3aTOpOB; 9TH 
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KPUBBIC NOKAaSbIBAalOT BbICOKY1O appPeKTHBHOCTh HHTMOUpyloulero JevcTBHA Tl 
myxta I. ; : 

Heo6xouMo OTMeTHTb, YTO IPH MpHMeHeHHH OOJIbUIMX KOJIMYeECTB HEP: 
TBOPUMBIX IIPOLYKTOB UX CTAOMMMZUpylomlee NelicTBHe OCMAOAETCA. Tlo-Bu] 
MOMY, B Culyuae IpPHMeHEHHA HepacTBOPHMbIX MH HeMMaBKUX MOJIMMEPOB C CONF 
}KeHHBIMH CBASAMH 3aTPYAHAeCTCH KOHTaKT pafukKaJIOB, OOpasylouluxcaA Ml 
HeCTpYKUMH MOAMBUHUIXOpHLa, C AKTHBHDIMU LeHTpaMM MOMMMepHEIX cTa 


JIM3aTOPOB. 
T a6 1H ae 


Cra6umusatTop eae Tponomx«ur. 
ee a wa Rerug- eoea an ma ise HCl es 100 
uncyO Mapa- | pysaropa, | POXTOPH- juana meruqpo- tr TIBX) joyous 
BeLLeECTBO MarHHTHBIX | 1% x FIBX | POBaHHA | x nopupoBanusa 
yacTHy Bir TIBX, °C TIBX, mun. 
TIBX 6e3 cra6uau- = — 158 7 on Od 100° 
3aTopa 
Tlommpenuspunnnen | 2,441.10" Oa —- 8,5 PANG) ys) 
Aro 158 7 M34 34 
DAO) if 1,30 33 
10,0 _— D 1,43 37 
Conomumep cenun- | 4,35-1018 Od - 6 2,04 65 
aleTHeHa H fMa- 1,0 AGS t 2m05 65 
paausTHHHIGeH- 10,0 — 5 3,30 84 
3ona (II) 
TIponyxt gerugpo- | 2,10-1017 1,0 160 9 3,07 78 
XJOPHpOBaHHA 5,0 — 8 2,41 65 
MIBX (III) 10,0 — 10 3,13 80 


IIpuMeudanue. Cpefneunterpanpuble cKopoctH AeruazpoxsopupoBanua TIBX B nf 
cytctsuu (V) HB orcyTcTBHe (Vo) cTra6uausaTopa onpefeneHb! mpv 175° B ToKe BO3mLy 


pH MpogowmKuTebHOcTH onpira 180 muy. Ornowenne —— -100 xapaxtTepusyeT u3MeHer 


Vo 
CKOPOCTH eruspoxOpupoBaHHA 3a CueT BBeMeHHA CTaOuAM3aTOpa. 


Ta6Oauna 2 


T-pa, npu Ko-| Ilpoqomm«urt. 
Mommnecteo Topol onpe- | HHAyKU. ne- 
Gretuausarop © | ™aCuvee: | nensaae ce ree ye 
% KX IIBX |xnopupoBanna,|xnopupoBaHHua ° 
Ce TIBX, muu. 
TIBX 6e3 cTa6unusa- — 175 7 Beh! 100 
Topa 185 6 10,0 100 
195 5 20,7 100 
Nlonudenuipnnnsen (1) 1,0 175 td hay 34 
1,0 185 3) 6,30 63 
5,0 185 6 6,20 62 
10,0 185 7 G47, 62 
A) 195 3 19,0 92 
2,0 195 3) 20,0 96 
40,0 195 3 20,8 100 
{Iponykr yerugqpoxuo- LG 175 9 3,07 78 
pupopanus TIBX 1,0 185 8 7,8 78 
(IIT) 5,0 185 6 6,4 64 
10,0 185 7 9,0 80 
iA) 195 6 210 130 
0,0 195 5 ADT 400 
10,0 195 6 Sey, 451 


B Ta6. 2 npuBeyensi LaHHBle, XapakTepH3yloulNe HHTHOupyroulee BJIMAH 
NOMMBHHMNEHOB I wv IIT wa pacnag IIBX npu pasnuunprx TeMllepaTypax. 
564 


JiauHpie TaO. 2 cBHJeTeIbCTBYIOT O CHHXKeHHU dS*PdpeKTHBHOCTH elcTBUA 
JIMBHHWJIeCHOB Np MOBbIWIeHHM TemMnepatyphl. IlponyKt I uHrnOupyer Tepmo- 
cna IIBX mpu 185° uw He ycKopser ero mpu 195°. B otanune of I, npoxyKT 
I npu 195° ycxopser yectpyKuut1 IIBX. Oro cnenndpuyeckoe AelicTBue mpo- 
xta III, nomyyenHoro JeruyqpoxnopupoBannem JIBX, cBa3aHO, MO-BHHMO- 
y, C OOpa30BaHHeM aKTHBHBIX pauKaJIOB pH TePMHYeCKOM KPeKHHTe MOJIMMe- 
. Takve paukaJibl MOryT 3aCTpeBaTb B ceTKe eru{poxJOpHpoBaHHoro 
OJIMMepa WH B3aHMOJeHCTBOBAaTb C KHCJIOPOZOM C OOpas0BaHHeM MepeKUCHbIX pa- 
MKaJIOB, HHAWMMpyroulNx AecrpyKunio IIBX mpn noBpmvenHblx Temmepatypax. 


HQ & &Od%o> 


2 4 6 8 10 Ye 
0 / Z, 8 yae. PE /p py ——>— 


vc. 1. CkopocTb jeruapoxsopuposanua Puc. 2. Ckopoctb Aerugzpoxmopuposanua TIBX 
IBX npu 175° B toxe sosgzyxa; /— 6e3 mpu 175° B ToKe Bo3qyxa B MpucytcrBun: | — 
TaOususatopa, 2— c1l%cuauKatacBunua, [OB zo Tepmuueckow o6paborKu, 2— II®B 
—c1% MaseuHata {uOyTHION0Ba,4— c  mocie BEI,epxKHBaHHA B TeyeHHe 6 4ac. npH 
1% nuheunonnponana, 5—c 1% TI®B 300°, 3— II®B nocae syryyepxusanua B_ Te- 
yeHHe 6 uac. mpu 400° 
| 


B cBA3H C 3THM ObWIO HHTEPeCHO BHIABHTb BJIMAHHE TEPMHYECKOH OOpaboTKH 
MI®B (1) wa ero cra6umM3upyrollyio AKTHBHOCTb. OKCMepHMeHTaJIbHble JaHHble 
NOKa3bIBaloT, YTO MpH HarpeBaHHH IIMB yo 300 u 400° na6mogaetca yBemuye- 
He CTENe€HH COMPAXKeHHA, O YEM MOXKHO CYAUTb MO yrulyOeHHIO OKpacKH M0- 
JIMMepa OT %KesITOH JO KOPHUHeEBOH HW YepHOH; Mp 9TOM yBeJIMUMBaeTCA KOH- 
WeHTPalluA HECMapeHHbIX JeMOKAaJIM30BaHHbIX BJIEKTPOHOB Cc 2,4- 101" no 4,2 -10'* 
¥ 3,4-10!® mapaMarHuTHbIX YacTH Ha | Tr COOTBeTCTBeHHO (*). OHOBPeMeHHO 
HaGioaeTCA YacTHUHOe JeruApupoBaHue NOMHMepa, Ha YTO yKa3bIBaeT YMCHb- 
WeHve cofep»kanua Bosoporna c 6,12 yo 5,88 u 5,16% u, no-BuauMOMy, HMeeTCA 
BO3MOXKHOCTb OOPas0BaHHA PaNKaJIbHbIX WeHTpoOB. JlanHpre puc. 2 NoATBepx- 
AalOT Mpesnoso0x*eHHe O BO3MO2XKHOCTH OOpas0BaHHA pM TepMHYecKOH OOpaboTKe 
NOJHeCHUIBUHHJIeHa AKTHBHBIX PaMKaJIOB, CMOCOOHDIX WHHILMMPOBaTb le- 
etpykuutio IIBX. VUcxogupmlit IIMB octaetcs addpekTHBHBIM HHTHOKTOPOM B Iipe- 
Aenax KOHWeHTpaunii oT 0,1 n0 10% (or Beca IIBX); nocne o6pa6orku npu 300° 
OH HHHIMUpyeT pacnay B KOHUeHTpalHax 8% uBEIUe, a MOcMe OOpaboTKH npu 
400° nuuuuupoBanne pacnaya HauMHaeTca y2Ke MPM KOHIeHTpaunn 6%. 


ViuctutyT XuMHUeCKOH MH3HKH Tlocrynusio 
: Axkajemun HaykK CCCP 10 XI 1959 


UUTMPOBAHHAA JIMNTEPATYPA 
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XHMH 


B. B. KAHJbIBA, Tl. B. KAHTOP, P. M. KPACOBHULKAS u E. H. POMHYEB 


ONPEAEJIEHHE 9HTAJIBNUWU HW TEMJIOEMKOCTH OKHCH 
BEPHJIJINA B HHTEPBAJIE TEMMEPATYP 1200—2820° K 


(1 pedcmaerexo axacemuxom A. H. Ppymxunoim 19 XII 1959) 


SuTaIbIHA MW TeMIOCMKOCTb OKHCH GepHJIHA OpwiH u3sMepeHEI Marnycc 
nu Jlanuem (1) B uHTepBase Temnepatyp 374—1175° K. (Pesyaprate1 Marnyc 
u Jlanua Opi UCNOb30BaHbI B TaOAMUAax Kenan (?), KOTOPbId OLCHHBAeT TO! 
HOCTb UX B 3%.) B HacToatleh cTaTbe MpHBeeCHb! Pe3yJIbTAaTbI 9KCMepMMeHTad 
HOFO ONpefeeHHA TeMMOCOMepKaHUA M TeMJIOCMKOCTH OKUCH OepHJIMA B TBE} 
jou base B MHTepBame Temnepatyp 1200—2820° K — BnaoTb Jo Temnepatyp 
MIaBJICHHA. STH U3MepeHHA ObiIM BbITIOJIHCHbI MCTOJOM CMeLIeCHHA TIpH MOMOLI 
MaCCMBHOrO KaJIopHMeTpa c u30TepMHYecKOH OGoO"KOH. HarpeBaHve o6pa3ul 
IIPOH3BOAMIOCb B BbICOKOTeMMepaTypHOM BaKyyMHOH Neun; TemnepaTypa er 
U3MepsAsIaCb C NOMOMLbIO OO6pa3sloBoro onTHYecKoro NHpoMetpa DOII-51M c Tor 
HocTbIO oT 0,05 no 0,2%. 

O6pa3lbl OKHCH OepHHA ObWIH CipeccoBaHbl H3 KpHcTasM4ecKOorO NC 
polka. OOpa3iaM MpHaBaslach (OpMa aMIYJIbI, H8FOTOBJICHHOM B BUe yceuer 
Horo KoHyca. Jia cBA3KH K OOpa3lly MOOaBIANOCb HeOOIbUIOe KOJIM4eCTB 
rmoko3bl (40 0,1%), KoTOpad B Mpolecce OOKura BpIropada. Obpasitn oOxKu 
ralucb pu Temmepatype 1400° C (mpesBapntTerbHbii OOxKur) M pH Temnepa 
type 1800° C (okonyaTenbHDu o6xKur). OSpa3sun BeO cozepxKamu B He3Hadk 
TEJIbHOM KOJIMYeCTBe (He MpeBbIlalOluleM HECKOJIbKHX COTbIX NpOleHTa) MpuMeE 
cH pafa Metannos (Al, Ni, Cu, Zn, Hg, Fe, Ti u gp.). Tlocne o6«ur 
o6pa3ibl coxepxKasmnm 99,9% BeO. [Ipumepuurit Bec oSpasnoB cocraBslan 35 1 
B kayecTBe MaTepHaula JJIX H3POTOBJICHHA aMMyJI HaMM ObIM BEIOpaHEl Mowe 
Rea 4 Bowbdpam. [lo qannpim J>Koncona (°), cucremp: BeEO —Mo u BeO—V 
B BaKyyMe He BCTYNaloT B peakUHiIo oO TeMmepaTtyp 2200—2300° K. Ham 
He ObIIO OOHAPyKeHO B3aMMOselCTBHA HU IpH Coee BLICOKUX TeMMepaTypax. 

OnpeyeseHve SHTAIbIMM OKUCH CepHJIIMA B MHTepBase Temnepatyp 1200- 
2400°K Mpov3sBOLHJI0Cb B MOJIMOQCHOBbIX AMMYJaX, H3TOTOBICHHBIX H3 JHCTC 
Boro MeTaJlIa TONMMHOK 0,2 MM. Tanta B KauecTBe MaTepMasia JA ammy 
OKa3aJICA, HCNpHroqHEM (pu Temmepatypax oKoslo 2300° K o6pasen Bel 
3aKJNOUCHHBIM B TAHTAaJIOBy!1O aMMYyJIY, MOKPbIBaJICA CepbIM HaJIeTOM, PeHTTeHC 
rpauyecku avHaM3 KOTOpOrO MOKa3as OOpaz0BaHne CoeqMHeHMM OKUCH Gepus 
AMA C TaHTatoM). B unTepBame Temnepatyp 2400—2820° K 6ntiu mpumeHeH 
BOJIbppaMoBpie aMmyJbl. HegocraTKoM BOJIbppaMoBEIX aMMy/ ABAAeTCA ¥ 
XPYUKOCTb, a TakyKe 3HaUYHTebHbIH Bec (OOIblOe TemmOcosepwKanve amnya 
NOBbIMaeT MOrpelwHocTb onpita). BowbppamMosBpre aMMysIbl HCNOb30BaJHC 
TaKKE JIA ONPeeNeCHHA TeMNMOTHI Nepexola U3 TREPOH asyl B KULKYIO; B CBAS 
C STHM OHH HMeJIM CIelMasIbHyl0 KOHCTPYKUMIO oO6ecieuMBarOULyO MOHY 
F€PMCTHYHOCTh BHYTPeHHeH MOJOcTH amMnyvEt. Temmocoyepxanue MOHOZeH 
BbIX H BOJIb(ppaMOBbIX aMITYJI ONpPeMenAOCb NyTeM COpachiBaHUsA MYCTHIX aMny. 

B ta6n. | npuBeqentl SKCMepiMeHTaIbHBIe 3HaueHuA Tenocolep*KaHnk 
OKHCH OepHIIHA, MOMyYeHHEIe B XapbKOBCKOM TOCyapcTBeEHHOM BHCTHTY’ 
Mep MW H38MepHTeJIbHBIX MpHoopoB (XTMMM.1) Torpeumocts usmepenua 39HTaN 
MMH COCTaBIIAeT 0,25% B uuTepBasme 1100—2000° K nu 0,5% B untepBase BBII 
2000° K. To nomyyeHHbiM 2KCHepHMeHTAaIbHBIM JlaHHBIM CnOCcO6OM HavMeH 
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. HT— Hop, NoNe “ AHy7—H NoNe s Hy—H. 
pes ae nN. W. Bes pee ee We M. ey Ces 
4142 8646 21 1813 17060 41 2278 23782 
1169 9030 22, 1838 17340 42 2310 24000 
4208 9408 ao 1864 17740 43 2329 24270 
1242 9855 24 1889 18060 44 2334 24152 
1276 10230 DS 1915 18455 45 2408 29400 
1286 40280 26 1925 18766 46 2432 25600 
1336 10990 Dil 2002 19702 47 2475 26263 
1344 11156 28 2035 49916 Mies 2526 27680 
1358 14314 29 2054 20305 49 2566 28100 
1418 WAO BHI he 0 2065 20380 50 20d. 28330 
1443 42332 ot 2084 20811 Ml 2646 28600 
{474 12645 32 2102 21020 o2 2672 28900 
1475 42707 33 24419 21345 53 2697 29930 
1514 13160 34 2126 21189 04 2820 40833 
q5 22. 13290 30 2142 21520 do 2822 40883 
1595 14232 36 PANES) 21774 06 2840 46917 
1646 14716 37 2164 22039 
1684 15308 38 2182, 22065 
1684 15333 39 2297 22959 
1703 15562 40 2262 23100 


IIpumMeuaunne. Ons c No 1 no No 44 npoussoqunuch B aMMysax u3 MOmHOJeHA; 
© 45 no Ne 53 B ammynax u3 Boubpama; B omnpitax NeNe 54 —56 nponsomino wacTuuHoe 
iWaBIeHHe OOpasila. 


MX KBaflpaTOB HalfleHb! KOSPPHUMeEHTHI MHTePNMOJAWMOHHOTO ypaBHeHHus 
PaBHeHHA A SHTAJIbMUH HM TeEMJIOCEMKOCTH MMEIOT CIELYIOULMH BU: 


Hr ad FA 592,16 SS 9,471T + 1,045 : 1 Ome cas 3540 KaJI/MOJIb, 
Cp = 9,471 + 2,090-10°°T Kan/monp-rpay (1200—2820°K). 


CpeqHAd KBajlpaTHuHad NOMpeuIHOCTh OMpeeeHHA YHCJICHHbIX 3HayeHHit 
<osDUMHeEHTOB IIpHBeeHHOTO ypaBHeHuaA cocTaBaseT 0.4%, a WIA OMbITOB 
> BOJIb¢ppaMoBbIMH ammysamu 1,1%. 

IlpusejeHHble B HacTosilel pa6oTe JaHHble No snTasp»nuM BeO mpH Bpico- 
KUX TeMNepaTypax MouyueHbl BepBble. B cBaA3H C STHM CpaBHeHHMe JaHHbIx 
XPMMMIT c qanHnimu Apyrux aBTOPOB MO?KHO TIPpOH3BeCTH TOJhKO MIpH TeM- 
leparypax 1200° K. 3HayeHua TenmocosepKaHuA, paccuHTaHHble NO ypaBHe- 
immo XTMMUII c rounocrpo go 1%, coBnayaioT c pesyibTatamu PojurnHoli u 
PomeipcKoro (4), NouyYeHHEIMH B CBepaoBcKoM (buiuane BHMMM, a takxKe ~ 
> JAHHbIMH, OMyOJHKOBaHHEIMH Kein. 

B xoge pa6oT no onpeseueHHIO 9HTAIbNMM OplwIH MOMy4eHbI AaHHble O TeM- 
lepatype napeHua BeO. Temnepatypa WiaBleHHa OKHCH OepuIMA MO Ha- 
MMM W3MepeHHAM OKa3aJiacb paBHoli 2820 + 9° K. 

SHauenne TeMmeparypbl M1aBsIeHHA OKHCH OepusiuaA, NomyuenHoe A. M1. Onb- 
MaHckuM (5), paBHo 2843 + 30° K, a npupegennoe M. IJ. CaapuncKxum (°) 
793 + 30° K. 


XapbKOBCKHH TocyapcTBeHHbI MHCTATYT Tlocrynuao 
Mep HM H3MepHTeIbHEIX NpHOOpoB 17 X 1959 


WMTHPOBAHHASA JINTEPATYPA 


LA. Magnitws, H. Damz, Ann. Phys., 4, 81, 802 (1926) = AI Kents 
J.S. Bur. Mines, Bull., Ne 476 (1949). %A.G. Jonson,S. R.Scholes et al.,J. Am. 
‘eram. Soc., 33, Ne 4,144 (1950). 49. H. Poguruna,K. 3.Pomeabckui, Omer 
‘BEPAJIOBCK. (us. Bcecowo3H. Hay4HO-HCC. HHCT. MeTPOJIOrHH HM. Menyeseesa, 1956. 
A.W. OnpmancKknuh, JAH, 59, Ne 6, 1105 (1948). ° M. 1]. Coapuuckua, 
PusHKo-xuMuYecKHe cBolicTBa  aeMeHTOB, M., 1952. 
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K. A. KAPAIIAPJIM wu I. TF. CTPEJIKOB 
TEPMOJAMHAMHYUECKHE HCCJIEXOBAHHA 
1,1-QMLMKJIOTEKCHJIQONEKAHA, 1,1-H®EHVWJIQOAEKAHA, 
1-0EHWJI-1-L.MK JIOFEKCHJIQOQEKAHA TIPH HH3KHX 
TEMMNEPATYPAX 


(II pedcmasaeno akademuxom B. A. Kapeunoim 10 XII 1959) 


Llenbio HacTOAMlero HCcIe1OBaHHA OblWwIO ONpeseeHve TepMOAHHAMHYeCK 
BeJIMYHH Ip CTaHAapTHBIX YCJIOBHAX MMWMKNOreKcupomeKana, Aupexnuay 
jekana, 1-cbenus-1-1uKorekcusjozeKaHa. Bce TpH BellecTBa MpeABapHuTedb: 
OLLI OUHUICHbI XpOMaTorpadHueckuHM MeTofom *. JiMUMKIOreKcHLOLeKaH 
AUPeHHAOJeKaH NOOUMULAIMCb MeTOZOM 30HHOH m1aBKH ('). OleHKa 4HCTO: 
MpOW3BOAWacb B KasIOpHMeTpe NO JenpeccHH TOUKH MaBeHHA aHasOrHyl 
(2). Annaparypa, MeToquKa HW MOpAAOK H3MepeHHA Cp ONMCaHI paHee (*). 

TensjoeMKOCTb NycToro KaslopHMeTpa B HHTepBase OT 12 Wo 320° K Opi 
u3MepeHa B 47 TOUKAX, JMUMKOreKcuIJoOJeKaHa B 69, TuhenunposeKana BY 
]-cbenuu-1-HKMOreKkcHIfONeKaHa B 67 TOUKAaX. 

SKCNePHMeHTAaJIbHbIe 3HAYEHHA TenOeMKOCTeH Obl rpadwyecKH Bplpa 
HeHbI H TAOyJIMPOBAaHbI Yepe3 PaBHbIe HHTepBaJIbl TeMNepatyp (Tabs. 1). Orcty 
JieHHe 3KCNEPHMeHTAJIbHBIX 3HAYCHHH TenmIOeCMKOCTeH OT BbIPAaBHEHHOH KPHBC 
He mpeBpiiiaet 0,15%. Bo Bcem MHTepBasie H83MepeHHH He HaOsofaocb yxy 
LUCHHA TeMNOOOMEHA, UTO YKA3bIBaIO Obl Ha COPHiLHIO BeMLeCTBOM TesHA, NpUcy 
CTBYyIOllero B KaJIOPHMeTpe, Kak TeNJIOOOMeHHBIN ra3. 


T aG@ Wwitage 


. Kaul 
BbipaBHeHHbI€ 3HAYeHHA TeMOeMKOCTel Cc (=) 
P\ rpaq-MOvIb 


T-pa, °K CogH ay CosHgy CosHag T-pa, °K Cos x4 CoH CosHige 
10 1,564 1,490 1,38 119i 2 16,54 _— _ 
P 8,606 7,460 6,12 200 80,044 83,92 84,90 
30 15,244 14,24 13,8 225 89,69 93,89 93,7 
40 24,079 20,74 20,3 250 98,318 104,54 40354 
50 26,549 26,70 25,95 275 107,537 122,67 116,98 
75 38,510 39,56 39,27 275,84* TB — 123,00 _ 
100 49,086 49,05 49,95 275,84" 2% — 143,00 — 
125 56,526 57,23 58,5 281 ,4* TB 109,842 — —_— 
150 65,015 65,45 67,00 281,4* 2 139,308 —_— — 
175 75,854 74,25 75,85 300 142,153 146,40 136, 2k 
1OVSr Sa. 82,71 _— _ 


* OxKcTpanonanus. 


BBuly HaIMUNA 3arpaAsHeHHH B OOpasilaxX TWwlaBsleHue HayMHaetca pH ¢ 
Jiee HH3KHX TeMMepaTypax H CKa3biBaeTCA Ha KPHBbIX TemsoemKocTeli 3a 20 
30° no TpolHol Touxn. Tlostomy 1a nomyyeHusA Tel4oemKocTH TBepLoli cba 
a 9TOH OONACTH U3 BbIPaBHEHHbIX 3HAUeCHHH TeMIOeMKOCTEH BLIYHTaacb Jot 
BOUHAA SPPECKTHBHAA TeNMOCMKOCTh, OMpedersemaa mo cbopmyse 


a i 
Ac; == eee (Ts =e T,? ? 


“ Beuectsa Obi cHHTesHpoBanbl B Vactutyte Hedtexumuyeckoro cuntesa AH CC 
A. A. Terpospm c cotpyqunKamn (4). 
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e Ac;— atppPekTHBHOe BOSpPacTaHHe TeMMOeMKOCTH, BHIZbIBAeMOe MVaB/leHHeM 
umeceli; T"°—TeMIlepaTypa Tpolinol Touky; 7S’ —TemmepaTypa mlaBleHnsA 
myecTBa; 7;— TemMepatypa, Npu KOTOPOH BEMMcAeTcA OOaBOUHAaA xpeK- 
BHaxd TemmoemKocTb; Hy, — Tem1oTa 

WaBJICHHA. AGN 

BBugy Toro, yo TensoemKocTh yun- “Pesaro 

worekcvulgofekana u_ 1|-cenus-1-muKs0- 
eKCHIONeKaHa B OOsacTH TemMepaTyp 
Tt 13° K Baile He mMoqunHAeTca mpe- 
ebHOMY 3aKoHY Jle6aa (c = aT?), 92xKcr- 
anosaiuio K O° K mpousBenu rpaduye- 
KH. OTO ABJIAeTCA BHOMHE JOMYCTHMEM, 
eM Ooviee, TO, MO Haile offeHKe, a6co- 
1OTHAA OWHOKa B 3HaYeHHH 3HTPOMUH, 
PHHUMaA BO BHHMaHHe HeocTaTOUHyIO 
MCTOTY Upenapata mpu 298,16° K (0,3— 
4 9SHTp. ex.), Goble, 4eM BeMUMHA 
HTponuu mpu 15° K (0,2 duTp. eg.). Tlo- 
WIMMOMY, Y 9THX BeLeCTB NMpesesbHblit 
aKOH MIposABsIAeTCA pH Oomee HH3KHX 
Temnepatypax. 

Y gudennifoyekana B OGacTH Temme- 
satyp oT 13 016° K 3aBucuMoctTb Ten- 


O€MKOCTH OT TemMepatypyl craHoButca 60 oN) °K 
KyOuYecKOH: cp= 1,43-10-* 7%. Y storo 160 Be eich 
BelkecTBa B OOacTH Temnepatyp 181— 

199° K o6HapyxXeH mK KpuBO Tenno- Puc. 4 


€MKOCTH, BEPOATHO, OOYCJIOBJICHHBIM pa- 
30BbIM IlepeXOJIOM, CBA3AHHEIM C H3MCHCHHEM CTPyKTypbI KpucTasa (puc. 1). 
UuterpasbHas Tenota @asoBoro mepexofa cocTaBuJAeT: 


Tee ok PAG) 7 tee eee 


MOJIb 
CraHJapTHble 3Ha4eHHA SHTPONHH HW SHTAIbIU ObwvIM NOMYYeHbI YHCJIECHHbIM 
i c 
HHTerpHposaHvHeM KPHBbIXf c (7) u = (7). SHayeHua TepMOqMHaMU4eCKHX 


BEJIHUHH JIA BCeX TPeX BeLeCTB NaHbl B Tad. 2. 


bo 


Ta6Omuua 


TepmMofuuamuyeckne BeJIMUHHBI MpH CTaHAapTHbIxX YCMOBMAXK 


| 2 3 5 2 
x= g g 
sei | Q eh € OQ Hx < Fr aa ~ 
Ha3paune BemectBa = Es} 3S = S $ Sy oa a o OS 
= feat] ne 3 os ~ aoe rae 
S a5 Sane ee fe as | 28 
5 us om) s = g ns & os | o3 
Tuunk sorekcusgoxzeKxau CogHys | 19519+50 | 180,42+0,4/1058+50} 35,20+0,15)300,58+0,02) 134,46 | 98,2 


(TB. 
Be crear CosHyo | 30166+80 | 166,33+0,6/8406-+50] 30,51+0,15)275,84+0,02) 146,06 | 97,6 
momekaH (*.) 


JudbenusmoxeKkan (x.) CosHgg | 28672+80 | 163,70+0,6]9284+50} 33,0040,15 281 ,40+0,02| 141,934) 99,0 
a 
Bcecow3HbH Hay4HO-HcceqOBaTesbCKHA HMHCTHTYT Tlocrynuuio 
(H3HKO-TEXHHYECKHX H payMOTeXHHYeCKHX M3MepeHHH 9 XII 1959 


IMTMPOBAHHAA JIMTEPATYPA 


1F,.W. Schwab, E. J. Wichers, J. Res. Nat. Bur. Stand., 32, 253 (1944). 
2w.J. Taylor, F.D.Rossini, J. Res. Nat. Bur. Stand., 32, 197 .(1944). 
$T].T.Crpeaxos, E.C.Ankesu4 u ap., KX, 28, 459(1954). *C. P. Cep- 
rueuxko, Jl. H. Kputkxospcekuh, A. A. Weauauna, A. A. Werpos, JAH 
120, Ne 3, 541 (1958) 
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r. B. KYMMHCKAS wu akagemnk AH YCCP E. A. UIMJIOB 


O XJIOP-KATHOHE KAK ATEHTE XJIOPHPOBAHHA 
B BOAHOM PACTBOPE 


4 


Tio cux nop HeT e{HHOFO MHEHHA NO BONpOCy OC 3HaYeHHH XJIOP-KaTHOHAa B Mt 
XAHH3Me XJIOPHPOBaHHsA B BOZHEIX pacTBopax. Mpr yxKe pabbllle paccMaTpHBa 
sty mpo6emy (',7) H Halli, YTO XJOp-KaTHOH, B OTMM4Me OT OpOM- MH HOL-K 
THOHA, He HrpaeT 3aMeTHOH POH B BOJHOM raJloreHupoBaHHH. K STOMY BbHIBOD 
MIPHBOANIO HaOTOeHHe, YTO MOOABKH CHJIbHbIX KHCJIOT (3a HCKJIIOUCHHEM COIS 
HOH) MaJIO YCKOPAIOT peaKIHH XJIOPHOBATHCTON KHCJIOTHI C OPraHHyeCKHMH COs 
JuHenuamu (?), XOTA KOHICHTPpaluA XJOpP-KaTHOHA JOKHA BO3PAaCcTaTh TIpC 
NOPWHOHAIbHO KOHICHTPaluu BOJOPOA-HOHA B COOTBeETCTBHH C ypaBHeHHeM | 


Pa6oTn Conepa H ero COTpyAHNKoB (*) ToxKe He Aa yKa3aHuli Ha yuacTH 
XJIOP-KaTHOHA B peaKUMAX XJOPHOBATHCTOH KHCJOTbI, XOTA 9TH ABTOPbI TONY 
cKaJId TakyloO upelo *. 

OyHako HecKOJIbKO JIeT Ha3ay Jlenamap, Xp1o3, BepHou u Kern (°,’) npen 
JOXKUIH TEOPHIO, COrIacHO KOTOPOH XJIOPp-KaTHOH AB.IA€TCA OCHOBHBIM AKTHEB 
HbIM areHTOM IIpH XJIOPHPOBaHHH OpraHuecKUX COEMMHEHHL pa3s6aBJeHHOH XJOp 
HOBaTHCTOH KUCIOTOH. OcHOBaHHeM JIA TaKOFO YTBEPKJeCHHA ABHOCbh HaGJIHO 
WeHve, TO CKOPOCTbh XJIOPHPOBaHHA aHW30/a, PeHOJla, Me3HTHMeHa, MeTHI 
MeTa- H MeTHJI-Ilapa-TOJIHJIOBLIX IDHPOB NOYTH He 3aBHCHT OT KOHMeHTpally! 
OpraHHyeckoro COeEAMHEHHA H MOXKET OBIT BbIPaKeHa yYPaBHeEHHeM 


___d{HOCl] 
di 


Orciowa BOSHHK/1a aHaylOrMa C peaklHel HHTPOBaHHA, CKOPOCTb KOTOpO 
B U3BECTHBIX YCJIOBMAX JIMMUTHpyeTca CTayuel OOpa3s0BaHHA HUTPOHHH-KaTHOH 
U3 a30THOH KucsOTH (°,°). AHTMHcKHe aBTOPHI Mpesnolarator analorMyHyio THC 
counaHio HOC] B KayecTBe MMUTHPyoUleli CTalMH peakIlMN xXJOpHpoBaHHA 
ClOn= Chi + OH wm iClOH + HS (GlOn.) = Cl. are: 

IIpu 9TOM Mpesmoaraoch, YTO BO3MOXAKHOCTh OOpasoBaHHA MOJeKyAApHOr 
Xlopa UcKMOYaach WOOaBKaMu cepeOpxAHnIX Covell. 

B 1952 r. (7°) Mbt orMernuiu, ¥To pacnay HOCI c o6pasopanuem xmop-KaTuUC 
Ha MaJIOBepOATeEH HM UYTO CKOPOCTb peaKILHi, WCCeQOBaHHbIX AaHTHHCKHM! 
aBTOPaMU, JIMMMTHPOBaHa, MO-BUAMMOMY, He CKOpocTbIO OOpasoBaHuA XsOp 
KaTHOHA, HO CKOpOCTbIO perHypouH3a xsopa u3 HOCI 3a cuer umeroulmxc 
B pacTBope cueqoB xJlop-voHa. Jlenamap H ero COTPpyJHUKH He cormacHsNuc 
C HalUwHMH OBOJaMH (‘), COCMaBLIHCb Ha TO, TO HALIM OMBITHI OTHOCHACh K 6C 
JI€€ KOHUWCHTPHPOBAHHBIM W MeHee KHCJIbIM, YeEM y HUX, pacTBopam HOCI. B ue 
CTOALLCH CTATbE MbI IPHBOAHM HOBBIC NOKasaTebCTBAa B MOJIb3y TOTO, YTO XJOP 
KaTHOH He WMeeT 3HayeHHA B peakttHax HOC] u uro KHHeTHYeCKHe 3aBHCHMOCTH 


= k [HOCI] -+ k’ [HOCI] [H+). 


* IlepOumup u Yorepe (°) o6Hapyaxunu KatanuTMyecKoe JelicTRue CHIbHbIX KHCHOT ne) 
peaKUHM XJOPHOBAaTHCTON KUCJOTHI C TOMYOU- w-cyIbPOHOBOH KUCNOTOI TPH OveHb OOIbIUIH 
KOHUCHTpauuAaAxX KaTanusaTopa (I—4 M), npHuem cepHad KucMOTa OKa3aulacb Tropa3O akKTUBHe 


XJOPHOH. BO3MOxKHO, YTO B STHX YCOBHAX OOpasyeTcA He XJIOP-KaTHOH, HO alluIrHnoxa 
PHTHI. 
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TaHOBCHHEIe B padotax Jlenamapa u ero corpyquuKos (°,”), cBA3aHBI C OOpa- 
BaHHeM MOJICKYJIAPHOTO XuJlopa. 

B kauectBe o6bekTa XJIOPUpOBaHHA Opi BEIOpaH aHu3ON, KOTOpHIit OTHYAeT- 
TEM, UTO JIErKO XJIOPHPyeTCA B BOJHOM pacTBOpe XJIOPOM, MexKy TeM Kak 
OCI AelictByer Ha Hero ropa3qo cna6ee. Mbt H3MepasM CKOPOCTh HCuesHOBe- 
MA AKTHBHOPO XJ1Opa B CMeCHAX, COMepMKaulUX, Kpome aHu30a, HOC! u a30rHoli 
MCJIOTHI, Cle H MaJIble KOIM4eCTBa XJOp-HOHA (B Buse KCI). 

Ecau JOnycrutb, YTO CKOpOCTh XJOpMpoBaHUA aHUu30a v oNpesensetca 
OpocTbiO peruypouH3a Xsopa, TO 


v = k [HOCI] = &p [H+] [HOCI] [CI-] 
, CUELOBATeJIbHO, 
b= hp [AA] [Clr], | (2) 


GHaveHHA KOHCTaHTbI CKOpOCTH peruspomu3a xsopa, kp, onpeqenens pa3- 
{HUHBIMH MeTogamu (1). Kak BeposTHoe, 

peqHee, Mbl MpWHHMaeM, 4TO kpe=_ gg 
= 6,5-10° 1? -momb-? -mun~! (npn 0°). ‘ 
OnbiTbI CTaBMIHCb TIpu 0° B 3aTeMHeH-. 

BIX cocyax. XMOPHOBAaTHCTy!IO KHCAOTY, 

OTOBUN ABYKpaTHOH MeperoHKOH pac- gay 
Bopa, MOJy4eHHOrO H3 XMOPHOH BOI 
\gs,PO,. a KuHeTU4eCKUX OMBITOB ymo- 
peOAJIHCb PacTBOPbl C YAebHOY 97eK- 
ponpoBogHocrbi paBHolt2- 10° °—2,6-10°§, “gayL 
m*-cm?. npuO°TIpo6nr o6bemom oKon0 |” 
) MJI THTpOBasIHcb 0,01 N pacrBopom THo- 
‘yJib(paTa 43 MIHeBMaTHuecKOH MuKpOOIO-. 


| 


eTKH. Peakuuat XJIOPHPOBaHHA O4eHb 0 

YBCTBUTe/IbHa K CJIeEMaM COJAHOM KUCO-. y ir Gog 4 

bl, MOSTOMY PeIPOAyLUpyeMOcTb OMIbITOB KCL) 7?—_——»- 
aBHCUT OT KaueCTBa HCXOMHOFO Npemapa- pac. 1, 1—npamaa snauemiit k, 2 —- 


a XJIOPHOBaTHCTOH KucOTH. B KaxJIOM mpamMasa kp [H*] [Cl-] 
TACIbHOM OMbITe KOHCTAHTbI YpaBHeHHA 

TO MOpAKa OTHOCHTeJIbHO AKTHBHOTO 

“MOpa BOOOULe NOCTOAHHbI, XOTA B HeEKOTOPDIX C.1yyaAx, 8 OocoOeHHOCTH RB 
MbITaX O6e3 MOGaBok KCl, 3ameTHa TeHAeHWHA K HX BO3PaCTaHHIO MO XO,Ly 


ITbITA. 
Ahlan ie ey ile 


4% 108 Zdaleo LO 2 ih0 BAN AO WO” MAO Oe Pins IG 10 
HOC] x 10° iL 1 1 ile ltl 1 il ‘hemi acilie: giraly l At 1 4 
HNOs) x 103 =| —; —;t /14 4 ut teelpe ze jee ; 
NaOH) x 10° 2 2, 30 
KCl) x 108 —|2 pe ES eo a —} —|]-— 
2 10? 0,09] 0,44) 0,15] 0,2} 0,34) 1,0) 41,7) 1,4) 3,0] 4,2) 0,1 | 0,18] 0,4 


8 A — KOHIeHTpalun aHH30J1a, KBapaTHble CKOOKH OTMe¥alOT HCTHHHEIe, Kpyrvible — 
IHa.WHTHUeCKHe KOHILCHTPallHH PeareHTOB, TeMIlepaTypa Oz 


Tlo qaHHpim Tab. | MOXKHO yCTaHOBUTb, YTO CKOPOCTb XJIOPHPOBaHHA He- 
KOMAbKO 3€BHCHT OT KOHICHTpallud aHH3o/la *, H B MpHMCyTCTBHH XJ1Op-HOHa 
IPAMO MPOMOPUHOHAIbHa KOHMeHTPAlHK BOOpos-noHa. B nocweAyIOuleM MBI 
ObS3YeMCA JAHHbIMH OMbITOB, FAC KOHUCHTPallNA BOAOPOA-HOHa MOCTOAHHA, 
_ KOHWCHTPallMA AHH301a HaCKOJIbKO BO3MOX%KHO BbICOKa. 

Ha puc. | conoctaBsieHbl 9KCMepUMeHTaJbHble SHAYCHHA Rk WA WByX OMbpit- 
[IX CepHii pH pa3JIHUHbIX KOHeHTPalMAX XJIOP-MOHA CO 3HaYeHHAMH 


* Y Jlenamapa (’) KOHUeHTpaluA AHM3O/1a MOUTH COBCEM HE B/IHACT Ha CKOPOCTb Ef XJIO- 
HpoBaHuA. Bo3MO*KHO, YTO STO PacxO*KMeHHe C HalIMMV HaOJONeH HAMM OObACHACTCA TeM, 4TO 
HTIMUCKUe ABTOPbI CTaBHM OMBITHI MpH Apyrou TemmlepaType (25°). 
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kelH*J(Cl-] npu oqunakospix KOHMeHTpaluaAX pearenToB. HauaJibuple KOHILeH 
pall BO BCex ONHITaX Opin: aHu3ova 0,01 M, HNO; 0,001 M, HOC! 0,001 
OnpiTst OLHOTt Cepun MpPOBOANHCb C OHM H TeM 2%Ke pacTBopom HOC! B Tex 
HHe HeCKOJbKUX YacOB OAHOrO AHA. 

Mbt BHHM, YTO MpAMasH 3aBHCHMOCTM CKOpocTH X0pHpoBaHuaA (/) OT KO, 
WeHTpaluuH Xop-nona u mpamas (2) krR[H*][C1-] npoxogar ouenb 61M3KO Of! 
K pyro, oTmM4adcb Ha MaJlyl0 NOCTOAHHY!IO BeMUNHYy. CHO Jasee, YTO Mar 
pH OUCH MaJIbIX KOHWeHTpaliuax xslop-HoHa (nopsgKka 107® M) xsopupos, 
HH aHH30N1a MpOTeKaeT PlaBHbIM OOpa30M Yepe3 MOJIEKYJAPHbI XOp. OKCTP 
NOJIMpyA JIMHWIO CKOPOCTH XJIOPHpOBaHHA Ha HyJleBoe 3HayeHHe JoOaBoK KC, 
MbI HaXOJMM Ha OCH OpfuHaT 3Ha¥eHHe ko, paBHoe 0,003 mun’. Takoe 4HCl. 
laioT B CPpeHeM H OMBbITHI, NOcTaBeHHBIe 6e3 KCl. 

3naueune ko cocTaBsaeTca 3a CueT: (2) XIOPHPOBaHHA aHH30/a XJIOPHOBAT: 
cTOl KHCOTOM 6e3 yuacTHA XJIOp-HOHa HM BOLOpoA-voHA, (6) XMOpHpoBaHHA CI, 
waMH Xslopa, COsepKalll[uMucaA B HCXoqHOM pacTBope HOC]; (é) xsopupoBaHr. 
XJIOP-KaTHOHOM (MOCKOJIbKY OH IIpHHHMaeT yuacTHe B peakIHN). | 

Mobi HaxO2UM JouO peakUHH (a), H3MePAA CKOPOCTb XJOPHPOBaHHA AHH3O! 
Mp Maspix MOOaBkaX WeOUH, KOra KOHIWeHTPalHu XMOpa UH XJOP-KaTHOk 
CHWKAIOTCH JO HHYTOXKHOH BEMYHHbI. OTOT ciocoO OcIOKHeEH TEM OOCTOATEM: 
CTBOM, UTO CKOPOCTb peaKILHH Mp WoOaBKaX WleOUH He YMCHbIUaeTcA, a BO, 
pactaeT 0 HeKOTOporo MaKCHMyMa, pacmovioxKeHHoro mpu 25-30% HelTp: 
uugamuu HOC] *. Skctpanonupysa 3Hauenua k Ha Hyse30e 3HayeHHe 06aBc 
UleOUH, MBI NoWyuMaH ka AIA peaxuwu (a) paBHoe 0,0015 muy-?. Pa3xHuu 
(ko— k,), paBHaa 0,0015 mun7!, oTHOCHTCA K CyYMMe KOHCTaHT peakllul (6) 
(e). Ec Bce 0,0015 mun-? oTHecTH Ha C¥UeT MOIEKYJIAPHOrO XOpa, TO Cc NOM 
UlbIO Rp MO?KHO BbIYHCJIHTh COJepKaHHe XJIOP-HOHa B HallIMX KHHeTHUeCKH 
CMeCAX, BHECCHHOe C HCXOAHOH XJIOpHOBaTHCTOH KucmoTOH. TlomyueHHoe 3H: 
yeHve paBHo 2,2 -10-° M. BnowHe Bo3MOXKHO H JaxKe BEPOATHO, TO TAKHE KO! 
WeHTpallHu XJIOp-HOHa HMeJIMCb B HalllHx pacTBopax. Jlemamap u ero coTpyHUK 
movlaraJiH, YTO OCBOOONH CBOHX pacTBOPbI OT MpHcyTCIBHA XOp-HOHa Gu 
rofapa o6aBKam cepeOpaunrx coseh (°,’,'*). [lo-BuquMomy, OHH He NpUuHAN 
BO BHHMaHHe, YTO OYeCHb AMCMepcHoe XJIOpHcToe cepeOpo MOxeT eicTBOBAT 
KaK PaCTBOPeHHbI XJIOpH. . 

YroOn OMCHHTb osPeKT MPHCyTCTBHA OUeHb MaJIbIX KOHIeHTpauunA AgC 
Mbl MOCTaBHWIM CJleyroulHe ONITHI. Ilyrem cIMBaHHA SKBUMOJAPHBIX PacTBOpC 
AgNO; 4 KCl 6p11 npurotossen 4 -10-° M pacrBop AgCl u u3 Hero nyTem pa 


Taomuna@ 


Ceipanpse I Cepua II 
(AgCl) x 105 —|;— |0,5 |0,5 | — 10,25/0,5°° 0 "2 hore 
(KCl) x 108 SAS ORS | SOROS We Sse) eee al ee ee Be 
kx 10? 0,38) 0,75 |0,64/4,0 | 0,2 |0,5710,6 10,8 | 0,9 | 2,29) am 
(k — Ro) X10? 0 0,37 |0,26/0,62| 0 0,37 0,4 0,6.) 0,7 222,05) 
Rp [H*] [CI-] x 40? 0) 0,32/0,32}0,65] 0 0,16 |0,32 10,65.) 4,3 | 4,6 | 4m 


BefleHua pactBopsl AgCl or 2 -10~® no 0,5 -10-> M. Pacrsopn c KOHIeHTpaln 
2-10-° M B ToNcTOM coe 4yTb MYTHOBATHI, MeHee KOHILCHTPHPOBaHHble COBe 
WWeHHO NpospauHnp. [lonyuenupie pactBopn AgCl sBofuauch B OOBMYHBIE cme 
HallMX KMHETHYCCKKX OMbITOB HHOra c WOOaBKol KCl. B KoHTpOsbHBIX OBIT: 


6e3 aHusona XJIODHCTOe cepe6po He BbI3SbIBAa€T 3AMETHOLO Pa3JIOKKeHHA XJIOD Hi 
BaTHCTOH KHCJIOTHI. 


* 

STO ABJICHHE HAXOAUT OObACHEHHE B TOM, YTO aKTHBHBIM areHTOM XJIOPHPOBaHHA B IL 
JIOUHBIX PacTBOPaxX ABJIACTCA OKHCb XJopa. Ee oOpasoBanue uz HOCI, npencrapssiomee me 
JeHHYIO CTanMio peakUMH, YCKOpHeTCA MIpH MOMMeawMBaHHH, BEPpOATHO 3a cCUueT peaki: 
HOC) = OCi- = HOAei.e Cy 
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B ta61. 2 npwBeeHbl 3HaYeHHA KOHCTaHT & [WIA OUITOR B MpHcyTcTauH 
gCl B conocTaBjleHuu c BenM4uHHaMH kp [H*][Cl-]. Bo pcex onpitax Temmepa- 
ypa 0°, KoHMeHTpalun (Momb/n): annzona 0,005, HOC! 0,001, HNO, 0,001. 
To xoqy onbita KOHCTaHTHI k OOHapyXKUBAIOT JIMUIb HESHAUMTebHBIM XOM BBEpX. 
onueHTpattuu Cl~ yKa3aHEI KaK cCyMMa KOHMWeHTpanHi AgCl u KCl. 

Tlanupie TaO. 2 noKaspiBatoT, uTo AgCl oKaspiBaeT 3HaYMTeIbHOe KaTaJH- 
WYeCKOe BO3ACHCTBHE Ha XJIOPHPOBaHHe aHN3O/Ia XJOPHOBATHCTOH KUCOTON, 
aMeTHOe Jake mpH AoOapKe KCl yo 2-10-> M. BausKoe cootserctsue (k—Ro) 
o 3Hayenuem &glH*J(Cl~] yxasprpaer, uto npn Masiom cojepxKanuu XsopHu- 
Toe SepeOpo aeT MPHONM3NTeEbHO TaKOli Ke KaTaUTMUeCKON adipeKT, Kak UH 
acTBOpuMple xJopuyznt. Tlostomy AoOapku AgCl we Mors JaTb aHraiulickuM 
BTOPaM TOT pe3yJIbTaT, Ha KOTOPbIM OHH PaccuUTDIBaH. 

B o6mem, WavHbie Halllero HOBOTO HccleqoBaHusA, BMeCTe C NpexXHHMH Ha- 
JOeHHAMH (",*), yOexLaloT, UTO XJIOP-KaTHOH He MMeeT 3HAUCHHA B PeaKWMAX 
JOPUPOBaHHA OpraHH4ecKHX COCAHHEHHH XJIOPHOBATHCTOH KMCMOTOM B BOL- 
BIX PaCTBOPAaX Jake B OTCYTCTBHe XOp-HOHA. C TeopeTHYeCcKOH CTOPOHHI ITOT 
BIBOA HaXOJUT OObACHEHHE B TOM, UTO paBHOBecHe B peakuuH (1) upesBHlualHO 
HeOaronpHATHO LWIA OOpasoBaHHA XJIOP-KaTMOHa, WIM, HHbIMH CJIOBaMv, 4TO 
CHOBHBIe cBolcTBa HOC! upesspmatino caa6p (cp.*)).C 3THM 3aKksIOUeRHeM 
corlacyloTcaA WH TepMOAMHAMHMYeCKHE pacueThH! BOSMOXKHIX PABHOBeCHH XJOp- 
KaTHOHA C XJIOPHOBaTHCTOH KucNoTOH (1%), 
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XHMH. 


Unen-Koppecnonyent AH CCCP tO. Ff. MAMEJIAJINEB u M. P. MYCAEB 


NOJIY4EHWE METHJINEHTAXMEHOB JETMAPATALLMEM 
NPOAYKTOB OKHCJIEHHA JMMEPA TIPOMMJIEHA 


B HacTOAMLeM COOOILCHHH MpMBOAATCA SKCNSPHMeHTAaJIbHbIe JaHHBIe MO TC 
AYYeHMIO TeKCaNHeHOB C KOHDICTHPOBaHHBIMH CBA3AMH NyTeM MeruypaTalut 
OKCHaTOB uMepa TIponneHa. BMecte c TeM, KaK [MOKA3bIBaIOT HallIM MCCIETC 
BaHHA, MpeMIOKeHHBIH CHHTe3 aJIKaHeHOB HMeeT Ooslee OOUIMH XapakTep | 
MOXKET PaCCMaTPHBAaTbCA Kak YHUBEPCaJIbHbIM MeTOA NOJYYeHHA TMeCHOB H3 Owe 
(PHHOBLIX YIIeBOJLOPOAOB, BXOJAILHX B COCTaB %KHAKHX WH ras00Opa3sHbix Mmpo 
AYKTOB nepepaOoTKH Hepru. 

PeakiHa MOJHMepH3alHH NpomuvieHa Ha TBepfow docdopHow KHCJOTO! 
HMe€eT IWHPOKOe MPOMbILIJIeHHOe MPpHMeHeHHe B MNPOH3SBOACTBE JeTepreHTOB al 
KHJlapHsicybdonatHoro tuna. Ilpu nomMMepu3alHH mponusena HapaAay c M0 
JIYYCHHEM TPHMepOB H TeTpaMepoB NpomuseHa OOpa3yeTcA Take 3HaUHTEb 
Hoe KOJIH4eCTBO AHMepa nponuena. IIpakTuKa SKCHJIyaTaluu MpOMbILWJICHHbL 
yCTaHOBOK NOJIMMepH3allHH MponwieHa NOKAa3bIBaeT, YTO MPOMYKTHI NOMMMepH 
3a cozepxKaT Jo 20% umMepa nponusena. U3mMenaa ycnoBua nomwMMepH 
3allHH, MO%KHO HallpaBHTb peaKIHtO B CTOPOHY MaKCHMaJIbHOTO OOpa30BaHhH: 
juMepa. 

Crpoenve 2uMepa Tponniena Oblwio MpeqMeTOM HCc.1eOBaHHA pala aBTOpO 
('~°), yCTaHOBHBIIMX HaJiMuve B eFO COCTaBe TeKCeHOB pa3/JIMUHOH CTPyKTYPB 
He ByaBacch B leTasIM pa3HOriacHi MEKAY OTACbHbIMH ABTOPaMH OTHOCHTEJIb 
HO CTpoeHHaA MMepa, yKaxKeM, 4TO TO HanOouee NPOBeEPeHHbIM HCCeELOBAHHAl 
J[MMep COCTOHT B OCHOBHOM H3 2-MeTHJINeHTeHa-2, 3-MeTHJIMeHTeHa-2 MW 4-MeTHI 
neHTeHa-2. 

YI1eBOLOPOAb!, COMepxAaulve ABOHHY!O CBA3b, JIEFKO OKHMCJIAIOTCA IPH yMe 
PpeHHBIX TeMMepaTypax B XHAKOM (ase Cc OOpas0BaHHeM rH,{ponepekucent (°-1%) 
IIPHTOM HanOoslee YASBUMbIM MECTOM OKHCJICHHA ABJAIOTCA YIJIEPOMHbIe ATOMBI 
HaXOJAMHeCA B G-MOJOKeHHH K JBOHHOK cBa3u. B cilyyae HaHUNA B G-NONO 
X%KCHHH MePBMYHOFO, BTOPHYHOTO H TPeTHYHOTO yrsepORHOTO aTOMOB, KaK | 
clefOBalO OKHLATb, OKHCJICHHe MPOHCXOANT CeJIEKTHBHO B CJesyroulel mocweé 
JOBaTeJIbHOCTH: TpeTHUHHIH > BTOPHYHBI > nNepBYUHBIM. 

B MpucyTcTBHk TenMIOK WelOUH THAponepeKHcH GpIcTpO pasaraloTcs C BB 
AeeCHHEM KHCIOPOAa WH OOPasOBaHHeM HEMPeebHbIX CNMPTOB C BEIXOJaMH J 
80% (°,°). Tlostomy okucleHHe oebHHOB B NPHCyTCTBAH IWe1OUH LaeT BO3MOR 
HOCTb YaCTHYHO COUeTATh peaKIMIO OOpasoBaHHA ruyponepekuceh c peakune 
UX Pa3sJIOMKeHHA C MOJLYYeHHEM HeMpeAesbUblX CIUPTOB. 

IIpH OKUCIeHHM HeMpeebHbIX YIeBOLOPOAOB B MpHCyTCTBUM WeOUHEI 
peareHTOB yCTaHOBJIeHO, YTO MpoTeKaloT H Apyrue NoOouHDIe peakUMH, NPE 
BOAAUMe K OOpa3s0BaHHIO OKHCeH HM He3HauHTebHOTO KOMUeCTBa TIP 
KOeH, KapOOHHJIbHBIX CoeqMHeHHH HM Apyrux KUCMOporcomepxKamux npc 
ALYKTOB. 

IlpoxykTbl OKUCJIeEHHA AMMepOB MponMiena, MOMYYeHHEIe yKa3aHHbIM Boll 
cMoco6oM, HaMH ObWIM BMepBbIe IIpHMeHeHbI B KayeCTBe HCXOMHOrO MaTepHad 
AWA CHHTe3a Kay4yKOreHOB JMeHOBOTO THNA. 


O74 


QKCNeCPHMCHTANbHAA YacTo 


Hicxoqubim MIpOAYKTOM AVIA NOJY4eHHA TeKCaNHeHOB Cu KU OKCHaT, M10- 
YeHHbIM OKMCJICHHeM AMMepa MponmMieHa KHCAOPOOM Bo3kyxa pu Temnepa- | 
pe 70—80°, yapsienun 15—20 atm. B npucytcrBun pactBopa NaHCO, u ue- 
HauMTeIbHBIX KOJIMYECTB KaTaJIM3aTopa — pesHHaTa MapraHlla U MHMIMUpyl- 
ero BelllecTBa — ruyponepekucu kyMOvla. CormacHo qaHHpim H. H. Bopox- 

Ba, b. Jl. Kpyxxasosa, JI. A. Usanonon u ap. (He ony61MKOBaHO), NPpOBOLUB- 
WX OKHCJIEHHE AHMepa C WebIO MOceAyollero CHHTe3a FEKCHJIOBLIX H renTH- 
OBbIX CNHPTOB, MPH OMTHMaIbHOM pexKUMe OKHCJICHHA KOHBepCHA reKCceHOB 
jocTaBxeT OKOIO 28—32%. 

OxculaT Mocne pasvIOKeHNA COMepKallNXcsA B HEM MepPeKHCHEIX COEAMHEHHH 
elOUbIO MMes CenyroulMe MoKasatesmn: d% 0,8484: ny 1,4280, mow. Bec 130; 
asroHKa 0 Sursepy: Hau. Kun. 78°, 10% 89°, 20% 98°, 30% 105°, 40% 
14°, 50% 125°, 60% 135°, 70% 149°, 80% 171°, 90% 225°, kone KuneHUsA 
34°, 

B cOOTBeTCTBHH C NpefesaMH KHMeHHA OKHCel, HeMpeeNbHBIX CNUPTOB 

PIMKONeH OKCHaT C NOMOUbIO peKTH@UKALMN Obl pasqeseH Ha Ppakwun 
KMCH reKCeHOB, (PpakWHH TeKCeHOOB HU PpakuWuu rainKoseh (Taba. 1). 


Taodmuuna i 


MB MR 
@paxuua atte er 420 ae 
°C ec % Haug. BbIUNC. | Hain. BBIUHCI. 

: 
Dxucn rekceHoB 80-110) sono 0,7986)1,4180) 102 98 SUI eo omeo 
TeKceHouIbl 110 — 180] 44,8 0,8539 | 1,4270} 104 98 30,07} 30,97 
PIMKOIH HU [Apyrue 

IpORyKTbl OKHC- 

JIeHHA 180 — 235, 18,6 0,9466|1,4460; 104 = es ate 
cTaTOK sO) 


_ @pakuwu, COOTBeETCTBYIOULMe OKHCAM H HEIpPeMeJIbHBIM CIMPTaM, Kak pa3- 
@IbHO, TaK H BMeCcTe Ob NOLBeprHyTH erHApaTaluu Hal OKUCbIO aJIIOMH- 
ua. IIpu temnepatypax 350—400° u ckopoctu 0,5--2 o6bema oKcHaTa Ha 
ObeM KaTaIH3aTOpa B uac OOpasyetca 80—82% kKaTamu3aTa, UTO COOTBETCTBYeT 

TEOPETHUCCKOMY BbIXOAY AMCHOB H3 HEMpeebHbIX CNHPTOB MU OKUCeH. PesyJib- 

TaTbl OTJCJIDHBIX OMbITOB, MpOBeeCHHBIX MpH cKopocTu 0,5 1 Ha 1 a KaTanu3a- 

Topa B 4ac, CBefeHbI B TAO. 2. 

TaOamuna 2 


Heels T-pa merugpa-| Tpogom. Roe Kone ge ee 

KUHA, Tauun, —_ aye a 

4 D 
OKxucuw FeKCeHOB 
80 — 110 340 4 94,2 0,7280 1, 4240 
350 4 93,4 0, 7284 1, 4242 
360 1 93,8 0,7290 1, 4244 
400 ‘| 93,8 0,7284 1, 4246 
300 , 93,6 0,7294 1, 4246 
350 5) OZ 0,7286 1, 4238 
TekceHowp 
HO 180 340 il 95,8 0,7316 1, 4240 
350 4 95,6 0, 7308 1, 4238 
380 il 93,8 0,7310 1, 4240 
300 5) 91,5 017390 1, 4240 
Oxucu+rekceHodu 

80 — 180 350 4 95,6 0, 7304 1, 4244 
350 4 93,4 0,7296 1, 4248 
350 5 92,3 0,7296 1 , 4246 
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Kak BHO 43 JaHHbIxX Taba. 2, comepxKaHue (pakilnu 60—80° B KaTaJIH3< 
Koule6vleTCA B Mpemenax 92—95%. [l]poBeyeHHple aHaJIM3bl NOKasasu, YTO (ppé 
WH, BEIKUMatouNe B mpemenax 60--80°, conepxat 70—80% 1MeHOBBIX yrsie 
JOPOOB. 4 

OOpas0BaHue JMeHOB M3 2-MeTHJIMeHTeHa-2, 3-MeTHJIMeHTeHa 3 u 4 Mer 
neHTeHa-2, ABJIAIOULMXCA OCHOBHbIMH COCTABHBIMM 4YaCTAMH AMMepa IIpomMse | 
yepes cTaquH OOpas0BaHuaA Kak TMAponepeKuceH HM HeNpeebHbIX CMMPTC 
Tak H OKHCelH TeKCeHOB MOXKeT OpiTb NpescTaBeHO B Bue CeLyIOUlLHX 1B. 
cXeM: 
l OO6pa3zs0BaHnHe rekcawqueHOB uepes cTaqu 
oGpazs0BaHv¥A FTruaApoMnepekKucehH H HeNpeeAbHB 
CHUPTOB 


' 


CHg—C=CH—CH.,—CHs3 CH3;—CH =C—CH.,—CHs CH3—CH=CH—CHs3 
bug cu, CHs 
OxucsieHue rekceHos c 06pa30BaHHeM sip dhe PAOIOR | 
OOH OOH OOH 
Cs cecu_da_cu, CH,—CH=c_tH_cH, CH,_CH=cH tom 
du, bu, CHs 
Pa3omKeHHe SA tag Cc OOpas0BaHHeM TeKCeHOJIOB 
OH j OH i OH 
CHy—C-=CH—CH—CH, CHeeCHseane-cus CH,—CH=CH—¢—CH, 
bu, bit, | dH, 
JleruapatTaluaA reKCeHOJOB ; 
CHy—C—CH—CH—CH, CHs cH CH-—CH, CH3—CH =CH—C=CHg, 
dn, oF i 


2,O6pas0BaHuwe rekcaAWHeHOB 4Yepe3 CTAAUHH OW 
pas0BaHHA OKHNCeH H HENPpeRCALHEX CNUPTOB 


CH3—C=CH—CH,CHs CH3—CH =C—CH2—CHs CHsCH=CH—CH—CH 
a, bu, bu, 
| | 
é ane TeKCeHOB € OOPas0BaHHeM OKHCeH 
CHy=C¢_CH—CHy—CH, CHys fic CH »—CHgs cH chr —CH—CH 
but, du, du, 
M30mepHoe Bestamctia OKUceH B TeKCaHOJIbI 
on oe on 
CH2=C—CH—CH,—CHs, CH,=CH—C—CH,—CHg3 CH2.=CH—CH—CH—CH 
or bi Cit 
Jleruapatauua rekcexoos c o6pa30Banuem | 
| rekcaJ[HeHOB { 
PRE rel ape rlageeta CHy=CH—C-CH—CH, CH,=CH—CH =C—CH 
CHs bi, ls 
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Kak BHAHO H3 NpMBeJeHHEIX CX€M, MOcMeqOBaTebHOe MpeBpatlenue reKce- 
, BXOAAULMX B COCTAaB JUMepa MponuieHa, Kak B MepBOM, Tak H BO BTOPOM Culy- 
_ MPHBOAMT K OOpasOBaHHIO TPeX MeTHJIMeHTaMeHOB C KOHbIOrHpOBaHHOl 
[3b10, a MMeCHHO: 2-MeTHINeHTaquena-1,3, 3-meruinentaquena-1,3 u 4-meTus- 
Taquena-1,3. 

Tlonyyenupi Hamu KaTamu3aT Obi Mo_BepruyT B saOopatopnu Hayuno- 
Je€NOBaTebCKOrO MHCTHTYTa CHHTeTHYeCKOrO Kayyyka Mp JOOe3HOM Cco- 
tcTBHH B. A. Jlonrommock 9MyJIbCHOHHOM conomuMepusalun ¢ OyTaqueHoM 
THPOJIOM C MOJyYeHHeM JIaTeKca HM Kay4yKa HYKHbIX TEXHHYCCKUX KayeCcTB. 
Takum oOpasoM, HaMM pa3paOoTaH HOBBIMi Mpollecc NOMyYeHHA aKaHeHOB 
OHbIOTHPOBaHHHIMH JBOHHbIMA CBA3AMM M3 HEMpeeIbHEIX YIeBOLOPONOB. 
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Jloxnaynn AkKaweMunm Hayk cccP 
1960, Tom 131, Ni 3 


®. M. MEPEJIBMAH 


V30BPA)KEHHE MHOFOKOMMOHEHTHDIX. CHCTEM 
C NOMOLI[bIO MOJEJIEH 


(II pedemaenexo axacemuxom H. B. Tanaxaessim 25 XI 1959) 


Ilpu uccefoBaHuu CHCTeM, OOpas0BaHHbIX TPeMA HJM YeTHIPHMA KOMI| 
HeHTaMH, UaCTO MPUMeHAIOTCA MOJeNH, KOTOPble NOSBOMAIOT MpezcTaBHTb Oo) 
HariAHO 3aBHCHMOCTb Me@%KAY COCTaBOM H CBOMCTBaMH, YeM 3TO MO%KET Ob 
BLINOIHeHO Ha rpaduxke. Ilo Mepe yBesIMYeHHA YHCJIa KOMIOHeEHTOB (HM [pyr 
(pakTOPOB paBHOBeCHA) MOE MOFyT OKa3aTbCA elile MOvlesHee, TAK KaK B 3T 
cnyyae Jd H300paxKeHUA COCTaBa CJly%KaT MHOTOMePHbIe NpocTpaHcTBeHH 
(puryppl. Tak, MATHKOMMOHEHTHEIE CI 
TeMbI Pa3JIHYHOTO THNA H300parxkKaloTc 
B OCHOBHOM, C MOMOMLbIO TpeX pa3JIF 
HbIX Y€TbIPeXMePHbIX Cpuryp (7): 1) ne 
TaTONa — JWIX CHCTeM MPpOCcTBIX, T. 
OOpa30BaHHbIX MATbIO MeTaJJaMH, HU. 
OKHC/aMH, HIM COJIAMH C OJ,HHM OOD 
HOHOM; 2) TeTpadqpHyuecKkoro Trekca: 
pouya — JIA CHCTeM B3aMMHBbIX M3 
TbIDeX KATHOHOB HW JBYX AaHHOHOB (i. 
W3 U€TLIPeCX AHHOHOB H JIBYX KATHOHO! 
T. €. H3 BOCbMH NpocTsix covleH; 3) mp! 
MaTHYeCKOrO rekcad1{ponsa — JVs B: 
HMHbIX CHCT€M H3 TpeX KAaTHOHOB 
TpeX AHHOHOB, T. e. H3 eBATH Mp 
P THIX CONeH. O6O3HAYHM pa3JIMUHHIe ° 
Puc. 1. OntuMambnaa Monems ya uao6pa- Mbl MATMKOMMOHEHTHEIX CHCTEM COOTB 
*KCHHA MPOCTHIX MATHKOMMOHeHTHBIX cu- CTBeHHO: 5 || 1; 4 || 2; 3 || 3. 

crem (Tuna 5 || 1) OTH YeTEIPeXMepHble (UrypbI MO 
CNPOeCKTHPOBaTb Ha WeCTb KOOPAMH 
HBIX NwIOCKOCTeH. OJHaKO aHaJIH3 MOKa3biBaeT, YTO NOMyYeHHHIe NpOeKILHU 
PaBHOMeHHb! MO cBoeH HarvIAQHOCTH M MpakTHyecKOH npuroguocTn. B Kaxy 
clyuae JIMIb OHA H3 MICCKHX MpoeKUMH, Ha3BAHHaAA MHOIW ONTHMAaJIbHOH 
NOSBOIAeT H300PaxkKaTb BCe KOMMMOHEHTHI B OJHHAKOBOM MaciTa6e, JaeT Hard 
Hoe lpejcTraBsieHve O rpaHullaxX pacnpocTpaHeHHA OTZeIbHEIX (a3 CHC’ 
HM JOMycKaeT KOJIMUCCTBEHHbIe pacueTHl. / 

B 3aBHCHMOCTH OT XapakTepa CHCTeMbI H CBOMCTB YeTHIPeEXMePHON bury] 
NOCTpoeHHe NOAHOH WHarpaMMbl COCTOAHHA OCYIULECTBAAeTCA C MOMOLLbIO 
CKOJIBKHX MpOeKUMH ONTHMAaJIbHOLO THNAa: via cuctem 5 || 1—tpex, 4 || 2 — 
THIpex, 3 || 3—epaTH. Mox*KHO, OAHAKO, CNPOeKTUPOBATb MepeyHCJeCHHBIe Bb 
(urypbI He Ha MIOCKOCTb, a Ha TpeXMepHOe MpoctpancrTBo. Orneca ux K eK 
TOBOH CHCTEMe KOOPAMHAT C OCAMH X, y, 2, T, MOXKHO MOMYUNTh NpOeKWLHH MC 
JM Ha YeTEIPe KOOPAMHATHBIe NMpoctpauctBa: xyz, xyT, xzT, yzT. Topo 
MpOeKIMAM TeX %Ke Puryp Ha MMOCKOCTH, 9TH OCOEMHBIC MpPOeKUMH TakrKe 
JIMUaIOTCA IPyr OT Apyra Mo cTemeHH cBoeH HaraAqHocrTH. 

Halizeno, To [WIA N€HTATOMA TOMKO MpoeKIWA Ha KOOPMHATHOe mpoctr 
CTBO x27 ABJIACTCH ONTHMAMbHOL (cM. puc. 1), Ona mpeactaBrset co6ot0 | 
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9p, TPH BepINHHbl KOTOPOrO OTBeYaIOT COOTBETCTBEHHO TpeM KOMIMOHEHTAaM 
crempl (E, D uC), a verBeptaa BepmimHa H300paxKaeT CYMMApHO OCTAaJIbHbIC 
a komnoueuTa (A 4 B). Uro6ni orpasutb Auarpammy cocTosuua cucTemp 5 || ] 
WeOM TpeOyeTca, CeLOBaTeNbHO, MOCTPOHTb ABe MOZeH NO Tuy puc. 1. 
Y Terpadipuyeckoro rekcasqpousa Tore uMeeTCA JMIUb OHA Mpoekuua — 
KOOPAHHATHOe NpocTpaHncTBo xz7, WONycKaloulad KOJIMYeCTBEHHbIe pacueThi 
M. puc. 2). Sro — TpexrpaHHaa Mpvsma, ueTbipe ee BepluuHE D, C, Di, Cy 
Ba B BeEPpXH€M H Ba B HHXKHEM OCHOBAHHH) OTBeYaIOT YeTHIPeM MPOCTbIM 
OJIAM CHCTeMbI; OCTAJIbHBIe IBE BEPIIMHbI H30OpaxKaloT NO [Be COM CyMMapHO 


X) 


\) 


So 


Yi’ YY 
Maat 
aX) 


\/ 
” 
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7, 
\) 


VY 
RY 
0.9 


\/ 


\ / 
Ox 
OX 


\/ 
& 
0 
| 
| 
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RY 


Ab, l L . 

AA 2. 

Puc. 2. OnTuMasbHaa Mogenb gaa u30- Puce. 3. OntuManbHadt Mojenb ya H300paxKeHHA 

i aaa B3aMMHbIX CHCTEM H3 ATH B3aHMHBIX CHCTCM H3 MATH, KOMMOHEHTOB, O6pa- 

OMIOHEHTOB, O6pasytonlHX BOCeMb MIpoc- 3YIOWMX eBATb MpoctTEix cove (ruNa 3 || 3) 
THIX coJleH (Tuna 4 |] 2) : 


él 
(AB u A,B,). Takum o6pa3om, uTOGbI mpescTaBUTb cucTemy 4 || 2 B IeJIOM, .He- 
)6XONMMO MOCTPOUTb Be MOJeTH MO TuNMy puc. 2, TaK Kak ucxXoAHAaA, cHicTeMa 
6pas0BaHa BOCeMbIO NpocTpimMu comsmu. Hakonell, Mpu3sMaTuyeckni reKkcadt- 
JOH, MOXKET ObITh CMPOeCKTHPOBAaH HarIALHO Ha [Ba KOOPAMHATHBIX IIpocTpan- 
TBa: xyT u xzT. B o60ux cayyaax nouyyaoTca CXOJHbI€ MOJeJH. Ogua 13 
IMX M300paxKeHa Ha. pre. 3. re HS) Hae tea eee 
Ha TpexrpaHHOH MpH3me HCXOMHbIe JeBATb MpPOCTHIX COseh pacnosaraiwTcs 
JenyiouluM o6pasom: TpH com (Az, Bz, Cz) B BepllimHax BepXxHero OCHO: 
3AHUA, OCTAJIbHbIe WecTb — MonapHO B TpeX BepWIMHAaX. HHKHETO OCHOBaHHA 
AA,, BB, u CC;).. Mostomy ai u306paxenua NOOK WMarpaMMbl COCTOAHK A 
vicTembI 3 || 3 Hy2KHO pactiojaraTh TpeMsA MOfeJAMM Tua puc. 3. Mozeuu, 
Ka3aHHble Ha puc. 1, 2 u 3, MoxKHO NOCTPOUTb Ha OCHOBe JaHHBIX O COCTABIAI0; 
WX TPOMHbIX CHCTeMaxX, H300pax%KeHHbIX Ha TpaHAX TeTpasqpa HIM o6eux 
ipu3M. Tem caMbIM OyyT MoJyueHbl WpesBapHTesbHbIe WHarpaMMbl COCTOAHHA 
OOTBETCTBYIOINMX MATHKOMIOHEHTHBIX CHCTeM, KOTOpble AalyT oOilee opreH- 
MpOBOUHOe MpescTaBIeHve O MATHKOMIOHEHTHOH. CHCTeMe B IeJIOM. — ‘ 
Takue Moe BeECbMa MOJe3HbI [JIA MPOrHO3a COCTABOB C 2KeJIAeMbIMH CBOH- 
TBAMH Hi JIA YKa3aHus HanOolee MepcieKTHBHEIX HallpaBeHHH HCCJIeqOBaHHA 
IHOrOKOMIIOHEHTHBIX: CHCTEM. ° : , 
Muctutyt o6me uv Heoprannueckoh XHMHH Iloerynnao 


um. H. C. KypHakopa 20. XI 1959 
Axkayemuw wayk CCCP. 
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Jloxnaym Akayemun nayx CCCP 
1960.-Tom 131, Ne 3 


XHMH 


Ynen-koppecnonzent AH CCCP A. Jl. METPOB, Fr. HW. HHKMLIMH u 10. H. OF HBH) 


- CBOBOAHOPAJMKAJIbHOE MPHCOEAMHEHHE OHOOCHOBHBIX 
oe KUCJOT HW UX METMJIOBBIX 3@MPOB K a-OJIE®HHAM 


Panee Opwio NoKa3aHO, YTO pH Temmepatype 250° wu AaBmenuu 850—950 a 
QTHJICH BCTYMAeT B PeaKILMIO TeEJOMePH3alMH C H8OMaCJIAHOM KHCJIOTOH, Bp 
3yIbTaTe Uero OOpasyeTcA CMeCb TeOMeEPFOMOJIOFOB @, M-MMeTHJIKapOOHOBE 
Kucsor (1). B sto peakWHM MOryT ObITb HCHOb3OBaHbI UH Apyrve KHCJOTI 
umeroutue C—H-cBa3b TIpH a-yraepoquom atome (*). 

B HacTostlem COOOUleHHH MBI NpHBOAMM OMMCaHHe CHHTesa AMasKMIyKcy 
HbIX KHCJIOT METOJOM CBOGOLHOPaAMKaNbHOTO MpHCOeAMHEHHA KUCJIOT HOPMad 
HOO CTpoeHus. K G-onedunam. M3yueHHpie HaMM peaKIMH MpOMMOHOBOH, Ma 
JIAMHOH, SHAHTOBOH, KanpHHOBOM KHCMOT (MIM UX MeTHJIOBBIX SPupoOB) C reKe: 
HOM-1, oKTeHOM-1, jemeHoM-1 um TpusAeMeHOM-1 HpoTeKatoT NO cxemMe 


R — CH, — COOH - CH, = GH R’ —R’ CH, “CHy CH(R)= COO 


Ha npuMmepe MpucoeqHHeHHA H3OMACIAHOH KHCJIOTHI K elleHy Opiwio MOKasanc 
UTO STOT METOJL MOXKET ObITb NPHMeHEH H JVI CHHTe3A TPHaJIKHJIYKCYCHBIX KH¢ 
oT. Peak NpoBO,HIHcb NOX aTMOcepHbIM JaBJICHHeM, B HHTepBaJe Ted 
nepatyp 135—180°, uHHWHaTOpOM cuyxKHsa MepeKucb TpeT.- OyTHa. B Ta6u. 
IPHBECHbI YCIOBHA OMbITOB, KOJIMYeCTBA H MOJIAPHbIe COOTHOLICHHA KOMIIC 
HeHTOB- peaKNHH HW NepeKHCH, CTPOeHHe UH BbIXOJ[bI MPOAYKTOB MpHcoesMHeHA 
fajyKros 1:1). Cpolicrsa nomyueHHpix MpodyKTOB — KHCOT HW SPHpoB - 
npBerensi B Tabs. 2. Onsite: I—VII u 1X mpopoguanch’ B cTaHsapTHBIX yeu 
BHAX: K HCXOJHOM KHCIOTe (HIM ee METHJIOBOMY ac*pupy), NOMeLLeEHHOH B KOVIO} 
MO KallJIiM B TeYeHHe 5—7,5 ac. NpHOaBJAINCh ONePUH WH Nepekucb. KucsoT 
Opanuch’B 5—8-KpaTHOM H3O6BITKe NO OTHOMEHHIO K OeduHy. B onpite VII 
fépekicb 1oOaBaacb Nopunamu. Kak BYHO 3 NpMBeeCHHEIX JaHHBIX, NOUT 
BO BCeX Cly4aax atmyKtl | : 1 o6pasyiorces c MOCTaTOUHO BbICOKMMH BbIXOaM 
(36—69%).° Huskul BpIxXo, MMMeTHIreKcustyKcycHoH KucoTH (onpT IT 
OObACHACTCH HeMOCTATOUHO BBICOKOM TemnepaTypoH peaKxiuv. MerwoBe 
aupbl KucsOT (OmbITEI VI u IX) oOpa3yror ayayxKTht | : 1 c BEIxomaMu HeCKOUI 
KO MeHbIIMMH, 4YeM KUcOTHI (OnbITHI 1V u V). CyulecTBeHHOe BIMAHHe Ha BbIXO 
MPOAYKTOB NPHcCOeAUHeHHA OKa3bIBaeT KOJIMYeCTBO Nepekucu. B AByX oMpiTa 
(VI u VII), MpoBO_MBIINXCA BOXAHUX YCIOBHAX, IPH MOJIAPHOM COOTHOIIECHHH Mi 
THJOBbI SPUP SHAHTOBOM KHCJOTHI : OKTeH-1:nepekucb 7,7:1:0,26u7,7:1:0,1 
BbIXO. MeTHJOBOrO Supa AMMJIOKTHyKCyCHOH KUCJIOTBI B MepBOM CuI 
yae 56,5%, Bo Bropom 40%. SameHa HempeppiBHOH mosauM NepeKHcH B 30H 
peakI\HH NOPUMOHHON Momayeh Takx%Ke MpPHBOAMT K CHMXKeHHIO BHIXOJa ally! 
tal:ilc 56,5% (onpir VI) go 42,4% (onnit VIII). Bo Bcex onpitax mm 
MMMO ajlykToB | : 1 oOpa3ytoTcA Oomee BEICOKOMOJIeKYIAPHbIe MpOLYKTHI. 

_.. IIpa vicnoub3sopanuu B KauecTBe HHMIMaTOpa MepeKucu TpeT.-OyTHNa CBC 
OOMHOpanNKaJbHbIe PeakI[HH OOBIYHO MIPOBOAAT MpH TeMNepatypax He HUx 
120°. B BpillieoncanHblx ONbITaX TakHe TeMMepaTypbI ObiH JOCTHIHYTHI 3a cu 
WOcTaTOUHO BEICOKOH TeMNepaTypbl KHNeHUA WCXOMHBIX KHCMOT HN SPUpo! 
Peak MPHCOeAHHEHHA Me€THJIOBbIX SPHPOB MpOMMOHOBO, MacaAHOM u H3 
MaCJIAHOW KMCJIOT (MMeIONIMX HeOCTaTOUHO BBICOKy!O TeMMepaTypy KHNeHH: 
K G-OJlePHHaM MOIIH ObITb OCYINeCTBICHEI TObKO B aBTOoKsaBe. B Ta6u. 

MpHBeeHbI YCIOBHA aBTOKMaBHbIX OnbITOB (NeNe X—XIV), B Ta61. 2 cBolicTE 
NOJYYCHHBIX afyKTOB 1: 1, BbIxXOAEI KOTOpHIX cocTraBunH 17—31%. B arp 
ombiTaX N€peKHCb BBOAMMaCb TP&MA NOPUMAMH B pacTBOp omepuHa B Sut 
KMCJIOTHI. CieaHHble HaMH MOMbITKH OCYULeCTBUTb peakIlMIO MpHcoequHeHH 
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MJlalleTaTa K JleleHy-1 OKOHYMIHCh OespesyabTaTHO. OnniTb! MpOBOAMIACb 

Pa3JIH4HOM COOTHOLICHHH elleH-] * MeTHsIalleTaT : NepeKUCb, B MHTepBase 
nepatyp 160—240°. CnegqopateibHo, mpucoequHATbCA K OnecuHAaM MOryT 
Ib T€ KHCNOTHI (H UX Sup), KoTOppHle HMeroT CH,- u CH-rpynnpr. OqnaKo 
HaJIM4HH HeCKOJIbKHX MeTHJICHOBLIX [py B MOJIeKYyJI@ KHCAOTbI MOXKHO 
JO OKHJaTb, UTO NpHcoequHeHHe ee K ONeduHy GyMeT OCYINeCTBIATbCA He 
bKO 3a cueT O-C —H-cBaseh. J]na Bpiacnenua 3Toro nposxyKT mpucoexu- 
HHA MeTHMIOyTHpata K reKceHy-1 OMbWIAIH B KUCHOTY Cc T. KH. 93—95° 
mM), 72°-1,4336, a KacqoTa mpeBpauiena B amuac T. m1. 100,5 — 101°C. 


TPC4YHbIM CHHT€30M 
HBr 


H,0 
CgHysCHO + C,H;MgBr —-+ CsHi3CH (OH) C,H; — + 
‘ - 1. Mg 
— CsHisCHBrC,Hs 2. CO, CgHi3CH (C2Hs) COOH 
Jia NOyuYeHa STHITeKCHIYKCyCHad KuCIOTa c T. Kun. 126—128° (5 mm), 


Y 0,8957; i 1,4332. Ee amu umen T. mut. 100—101° u mpo6a cmemenua 


C AMHJIOM a lyKTa He MoKasavla Aempeccun. Ecau Opt MeTu6yTupaT mpucoe- 
HAJICA K rekceHy B-yrslepoOHbIM aTOMOM, TO OOpa30Bavlacb Onl 3-MeTHJIHOHA- 
Bad KucOTa. AMH 3-MeTHJIHOHAHOBOK KHCJIOTHI, MOyYeHHO HaMH 43 2-6pom- 
TaHa MaJIOHOBbIM CHHTe30M, Med T. nu. 79°, YTO COOTBeETCTBYeT T. MJ. aMMJAa 
MBCCHHOH B uTepatype (8). TakuM 06pa30M cBOOOAHHIe paluKaJIbl, BOSHH- 
roujwe MIpH pacnaye NepeKHCH, OTPbIBAIOT ATOM BOJOPOfa TOMbKO OT 
yrnepO2HorO aTOMa KUHCJIOTHI, 4YTO MpHBOAMT K OOpa30BaHHMIO payNKana 


—CH — COOH, kotopnim u mpucoequnaetca kK onetbuny. Peakuua mpo- 
KaeT 0 WemHOMy MexaHu3my. Onpite I—VII u IX nposogunucb B ogH- 
‘KOBBIX ycJIOBHAX. Mpt orpaHHuHMcaA OMHCaHHeM OAHOFO U3 HHX. 
OnutT V. K 240 r dsHaHTOBOK KHCOTHI, HarpeTou Zo 180° npu dHepru4- 
M TlepeMeWIMBaHHH B TeyeHve 5 yac. 40 MHH., NO KanwaM JOOaBHIM CMeCb 
-T 9HaHTOBOH KMCIOTHI, 359 Fr OKTeHa-1 u 12 r nepekucu, Nocme vero peakuH- 
eyo CMeCb HarpeBaJiH elle vac. 3a cueT OOpa30BaHHA HH3KOKHMALLAX Mpo- 
KTOB pacnafla mepeKucH TeMMepaTypa CMeCH K KOHILY OMpiTa NOHH3HIaCcb 
. 167°. IIpu neperonKke nomyuniu 7,6 Fr HH3KOKHMAWMX MposzyKTos, 280 r 
aHTOBOH KUCuIOTH, 49 F aMMJIOKTHYKCYCHOH KHCOTHI (BEIXOZ 65%) u 19,5 r 
ICOKOKMNMaluero octaTKa. B onpite I 43 NpoMMOHOBOH KUCIOTHI MH TpuAMMeHa-1 
WIYUMJIH METHJITP UCM KCYCHYIO KHCJIOTY, a Ip MeperoHKe BLICOKOKMMAMLeroO 
TaTKa BbIeMsIH KUCOTY c T. M1. 51—53°, 1o-BHAHMOMY, HMerOLLy10 cTpoeHne: 
C)gHe7CH (Ci1He3) CH,CH (CHs) COOH (aqQyKT De 1) 
Hatineno %: C 79,60; 79,64; H 13,04; 13,32 
CopH5g02. Bptaucneno %: C 79,38; H 13,32 

onpite VIII 174 r supa Kucnot, 13,5 r oxTena-1 uw 2 r nepekucu HarpeBa- 
[cb B KOIGe mpu 150° | uac; 3aTeM B Hee NATHIO PaBHLIMH NOpWUMAMH Yepes 
BHbIe IIPOMexXKYTKH BPeMeHH JOCaBHJIM OCTaJIbHYIO MepeKHcb M ONe*HH. 
Onuitp1 X—XIV npoBowusucb B CTaJIbHOM HeMOJBYKHOM aBTOKJIaBe €MKO- 
b1O 200 Mul, Kya 3arpyxKasucb acpup KHCOTHI HM OePUH, MepeKucb Tper.-Oy- 
la MpuOaBssacb TpeMA paBHBIMM nopiuamH: */; B Hauae oMnbiTa H °/s 
HMOU3UTEIbHO Yepe3 paBHble OTpe3KH Bpemenu {(~8 yac. B XJ—XIII, 
3 uac. B onpirax X uw XIV). B onpitax XI—XIII mepexucb TpwxyZH BBOH- 
Cb B XOJONHBIH aBTOKIas, B X u XIV 1/, nepeKHCH BBOJMSCb B XOJOJHEIM 
TOKaB, a 2/3 B pacTBope 2Pupa BIPHICKMBaIMCb B aBTOKJaB Np TemMMepaty- 
 peakilun. 

Vuctutyt opranmueckoi xumuu um. H. J. 3enuucKoro Tlocrynusio 

Axagemuu Hayk CCCP 31 XII 1959 
LLMTHPOBAHHASA JIATEPATYPA 

iD. D.(Coffman, J..R.- Roland, J. Am. Chem. Soc.,, 72, 3392) (1950). 
., ee J. Harmon, [Iar. CLIIA 2433015; Chem. Abstr., 42, 2268 (1948). 
V.M.Stanley, M. S. Jay, R. Adams, J. Am. Chem. Soc., 51, 1261 (1929). 
\. Haller,E. Bauer,C.R., 149,7 (1909). °N. P. Buu-Hoi,P.Cangiant, 
c. trav. Chem., 65, 246 (1946). ®C.M. Greer, R. Adams, J. Am. Chem. Soc., 
2540 (1930). 70. Brunner, G.Wiedmann, Monatsheft, 66, 438 (1935). 
». A. Levene, J. A.Mikeska, J. Biol. Chem., 84, 571 (1929). 
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Jloxnagn AkaweMun Hayk CcCcCP 
1960. Tom 131, Ni 3 


B. E. MJIFOWIEB 


OB OBPATHMOCTH PEAKILHH B3AMMOJEMCTBUA 
BETA-CNOJAYMEHA C CYJIb®ATOM KAJINA 


(ITpedcmaeszexo axaCemuxom H. B. Taranaeeoim 7 XII 1959) 


B npolecce u3y¥eHHA B3aMMOeHCTBUA CNOAyMeHa C CybaTaMy WleoU! 
metasi0B (MezSOa) 6b1m0 ycTaHoButeHo ('), UTO APKO BbIPaKeHHaA CHOCOOHO 
B-moqucukaluu STOrO MMHepadia BCTYTMaTb Mp BbICOKMX TemMepaTypax B pe 
ILMIO C Pa3JIMYHbIMH COJIAMM COBIUHO He XapakTepH3yeTcA TeHeHWHeH K pac 
WY MMHepasia Ha pA cha3 c OOpas0BaHveM PaCTBOPHMBIX aJIOMHHATOB M CH 
KaTtos. B utTore Bgaumoselicrpua B-cnomymena c Me2SOs, npotexKatomlero I 
MHOFHX YCJIOBHAX ONbITa Kak TBepLodasubil Mmpollecc, BOSHHKaeT JIMIUWb 0) 
HOBOe HepacTBOpUMCe B BOe MMHEpaJbHoe COpa3s0BaHHe; HapsALy C HUM © 
myuaetca LizSO4 c npuMecbio, riaBHbIM OOpasom, NazSOs 3a cueT cojepxKal 
roca B CMOfyMeHe “30MOpduHoro HaTpus. MMenHO STO O6CTOATEJLCTBO U Jew 
B-cnolyMeH yOOHBIM MCXOJIHbIM BeINeCTBOM JIA SKCHepHMeHTaJIbHOH MMHE 
goruu. Tak, cnekasa B-cnomymeH c KeSOz, Rb2SOs u Cs2SOa, mbl CHHTe3HpOBE 
COOTBETCTBEHHO JIeHHT, pyOutHeBbIH aoMoCcHIMKaT HM NOmtyuuT (*) cocT. 
MelAISi20,]. B Hactosmlee Bpema ocyllecTBsIeHa NOHaA WeHTHpUKAaLNA 3” 
CHHTeTHYeCKHX aJOMOCHINKaTOB (775). Tombko B csayyae B3anMOzelcT! 
B-crionymena c NazSO4 HaOmtofasiocb paspylieHve MMHepasa, OCTeKJIOBbIBa 
Maccbl H, B KOH€YHOM HTOre, MpekpallleHve peakmuH. 

O6Opa30BaHHe CHHTETHYECKHX aJIIOMOCHJIMKaTOB uMeeT mecTO (7) H TIpH B38 
MOLeHCTBUH a-cnofyMeHa c MesSOs, ofHako, OHO COBeplaeTcaA yepes MpoMe; 
TOUHYIO cTaquiIo @ > B mepexoya cnofyMeHa, KOTOpHIi TpeOyeT MoOBbIlIeHH 
putToka Tena (°). 

IIpu cuHTese aJOMOCHJIMKAaTOB UeJIOUHLIX MeTasIOB u3 B-cnofyMeHa C 
3alacb JOCTaTOUHOM, TO JaHHbIM PeHTTeHOBcKero uccsieqoBaHusa (7, 3-®), 1 
nepatypa 900—950°, u Mlb 2A NomHOrO 3aBepllenuaA peakuuu (Nomyye 
BIOMHE OHOPasHHIX MPOMYKTOB) OblO Mpu3HaHO WesecooOpa3sHbiM NpoBO 
cnekaHHe mpnH 1000—1050°. 

Ms mpaktuku cybdaTHoro MeToqa NepepaOorku cnoxyMeHa, OCHOBaHH 
Ha clleKaHuM STOrO MuHepasa c KeSOs npu 1050—1100°, taxxe xopomo x: 
CTHO O BJMAHHM TeMMepaTypbl Ha CTeCMCHb H3BJeYeHHA JIMTHA B CyaECAT, 1 
B JaHHOM CJlyuae Ha MOMHOTY Nepexoga P-cnozymena B selinuT. He menb 
3HayeHve MMeeT uM pacxoq KeSOs ua ctaquu cneKkaHua. XoTa mpy ero one 
coyepanue LisO B cnoxyMeHOBEIX KOHIeHTpaTax COBINHO YUTHIBZeTCA, O} 
KO, 9Ta OleHKa HOCHT SMIMpHyueckul Xapaktep. Tak KaK KOJMYeCTBCHHBIE Ty] 
CTaBJICHHA O CTeNeHH MONYTHOTO H3BeYeHHA HaTPuA M3 cNofymena oTcy 
BYIOT, TO TeXHOJIOrMYeCKNe PaC4eTLI, B CYILHOCTH, He CBA3aHbI C OCHOB 
peakiMeH, ONpeedmolleli MeXaH3M B3auMOjelicTBuA MuHepama c KeSOa. 
MHOrHX CuIyYaAX Ipu paOoTe Ha CTaHJapTHOM CbIPbe Mpu cocTaBseHHU WN 
MpOcTO HCNO/b3yeTCA BeCOBOe COOTHOWeHHe Me%KLY KOMMOHeEHTaMH, pal 
1:1 ua Ofnskoe K aTomy. 

Jina abuetiiwero usyyeHuA peakimu B3auMOselicTBUuA cnofyMena c K;: 
peycTaBsAsia MHTepec OlleHKa PacXOjla peareHTa KaK B CBA3H C H3BUIeUeE 
raBpHoro (auTHi), Tak H moOouHoro (HaTpuii).2memeHTa. B camom gese, 
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ve. 1. JleGaerpammel: a — ucxoguplii B-neiinur; 6 — B-cnogymen (3TaI0H); @— CHHTeTHYeCKHA 
| B-cnonymen 


K cratee B. C. Babkuxa u J. C. Kosauenxo, crp. 591. 


Puc. 1. YaapHaa BowHa Biepequ dponta tTypOyJleHTHOro MaMeHH B 
wepoxoBaToH Tpybe 


Puc. 2. O6pasopaHHe MeXaHH3Ma TopeHHA C BOCIWIAMCHEHHEM y cTeHoK 
ne ee Rr DAW, Job 2a RARA TODS Bs INP 


wis 


bed ate 


I CHOAYMeH ABJIAJICA YHCTO JIMTHEBbIM MHHepaJIOM, TO peaKIHIO CneKaHHs 
0 ¢ KeSOs MoxHOo ObIIO MpescTaBuTb B CueLyIoleM Buse: 


LizgOeA1,03-4SiO2 + KeSO4g = LigSOy + Ky0-A1,03-4Si0g. (1) 


J€HCTBUTEIbHOCTH CHOLYMeH COepxKUT TepeMeHHCe KOJIMUeCTBO HaTpuA vu 
O3TOMY OCHOBHAA peakIlHA, ONpeeAwllad MeXaHu3M B3avMOelcCTBHA MHHe- 
aa c KeSOa, JomxKHa ObIT MpencTaBsena B OOMeM Bue ypaBHeHHem: 


ibe Na)2 O-A1,03-4SiO2 +. KsSOa = (ae Na). SO, - K,0: AlsO3:4SiOg. (2) 


TOOL! MpOcueqHTb XapaKTep U3BJeGeHUA U3 CHOLYMeHa JIMTHA UM HaTpUsA, OpIIN 
BIMOJHEHbI OMIT IPH PasJIMUHbIX COOTHOWEHHUAX KOMMOHEHTOB PeaKIMH U B 
MpOKOM jMama30nHe Temiiepatyp. Mcxoqnpim Matepnasiom cu1lyxKu B-cnoyqyMeH 
cofepxannem 5,44% LieO u 3,20% NaeO (1). Meroquka padoTb! B YacTH Mpu- 
OTOBJICHHA IWIMXTbI, ee CIeKAaHHA, BOAHOM COpaOOTKU CNeKOB UM aHaJiM3a pac- 
BOPOB Oba aHaslorMyna ONucaHHOM panee (?). []pomomKuTesbHOcTb cieKa- 
HHA BO BCeX CJIyYaAX PaBHAIacb TpeM uacaM. PesysbTAaTh, MOWyYeHHble pH 
HHasIv3e PaCTBOPOB CO cTaHH BOMHOH COpa6oTKM CMeKOB, MpecTaBJIeHbI B 
ao. 1. B net pacxoq KeSOs Ha peakuio cieKaHHa, cocTaBrasunu 20, 40, 
0, 80 u 100% x zecy B-cnonymena, BbIpaxKeH B IpOWenTax OT TeopeTHuecky 


eoOxoyumoro mo peakuwun (1) B comocTaBeHHu c pacxoyom no peakyun (2). 
acueTHble JaHHble JJIA peakumu (2) moKa3aHbI B CKOOKax. 


al Oran ered 


TjaHuHble Mo B3aMMoxelicTBHIO B-cnoqyMeHa Cc CyabiPaTOM kamHusA 


Pacxom K,SO, Ha peaxunto (1) usu (2) (B NpOoueHTax OT TeOpHH) 


T-pa ee 9 
| 2a 62,5 (50) | 125 (100) |  187,5 (150) 250 (200) | — 342,5 (250) 
1 adele Nepelio B pacTBOp (B MpoweHTax OT UCXOMHOFO B MUHEpPasie) 

Li,O Na,O | thor | Na,O | Li,0 | Na,O | LiO | Na,O | Li, | Na,O 


700 —_ -- —_ culembl | ce QbI 1,68 2,84 2,74 4,69 


fo.<) 
S 
o 


Cue bi — 3,02 Ce JIbI 4,82 4,38 6,74 7,83 8,19 9,83 
900 6,15 cule Jbl 22,16 12,02 42,18 | 20,93 || 58,46 || 30556 | 69544 10°38542 
950 8,02 2,50 30,24 16,52 48,23 | 27,54 | “60,02 | 39,06 | * 77,9071" 46,06 
1000 9,42 6,94 36,54 23,90 59,12 | .40,04 | 77,30) 50,34 | (89541 | e615 07. 
1050 41,87 10,08 38,56 26,49 63,10 | 48,48 |] 79,48 | 55,03 | 95,20 | 65,25 
4100 14,04 11,15 49,13 32,62 73,40 | 45,94 | 88,05 | 59/36) 96,241 70533 


Kak BuyqHO 43 Ta6s. 1, mo Mepe Mepexoja B pacTBOpuMyt1o (ba3y JHTHA OCy- 
IeCTBIACTCA NMepexol B Hee HM HaTPHA, KOTOPbIM pe3KO BO3pacTaeT, HauHHaA 
c 900°, Korgza B pe3ybTaTe B3auMopelictBua B-cnozymMeHa c KeSOs B nponyk- 
TaX peakilMu HaGofaeTca OOpasoBaHue JeluuTa (*, 7). OtHaKO OTHOCHTebHOe 
KOJIMYeCTBO H3BJIeKaeMOrO B pacTBOpHMylo @a3y HAaTPHA TocTeneHHO OTCTaeT 
OT KOJIMYeECTBa H3BJIeKaemoro U3 cnoxymMeHa muTuA. IIpu pacxoge KeSOs B Ko- 
gmuectBe 250% mo OTHOWeHHIO K HeEOOXO_uMOMy MO peakuH (2) ocylecTBuJIA- 
eTCA NpakTHYeCKH MOJIHOe U3BJIeEYeHHe U3 CHOLYMeHa JIMTHA pH OMHOBPeMeHHOM 
3HAUMTeEJIbHOM, HO HeMOJHOM M3BJIeyeHHuu HaTpuA. UacTb mocweqHero yep2xKu- 
BaeTCH COpa3y!IOWlMMcA pw cheKaHHH mefuuToM. TakuM oOOpa3oM, OCHOBHaA 
yacTb pacxojzyemoro KeSOs ucnoub3syeTca Ha NOJIHOe W3BJIeyeHve JIMTHA H 
OMpesesIeHHOe KOJIMYeCTBO TepxeTCA MpH MOMYTHOM H3BJIeYeHHH HaTpUA, mpey- 
OTBPaTHTb KOTOPCe He ipefcTaBJIAeTCA BO3MOXKHBIM. 

-XapakTep BuMAHUA U36bITKOB KeSOa Ha cTeneHb M3BJIeYeHHA JIMTHA HaBo- 
IMT Ha MbICJIb OO COpaTumocTu peakiun Mexyy B-cnoxymeHom u KeSOs mpm BBI- 
cOKUX Temnepatypax. HanGouee NpocTbIM NyTeM NpOBepKM JaHHOrO pesnoso- 
KCHUA MpelcTaBlsANacbh MOMbITKa OCYLECTBUTb COpaTHbIli cunTes f-criolymeHa 
u3 sleluuta. C sto wembio OblwIO BbINOMHeEHO cCleKaHNve OCOpasia NpHposHoro 
netiuuta (K2O = 20,73; NazO = 0,37; AleOs = 23,38; SiOz = 55,46 Bec. %) 
¢ cybtbatom wuTHA pu cooTHomeHnu 1:1 u 1: 2 no Becy (uTO cocTaBnanO 
cooTBeTcTBeHHO 340 u 680%) mpu Temmepatypax 800, 900 u 1000° B TeyeHue 
mByX M Tpex uacop. Metogzuka paOorThl Opiia COBepWeHHO aHaJIOrv4Ha NpuMe- 
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HeHHOM mpH cuuTese setuuTa (7, *). Tlocme oTmbIBKH BCeX PACTBOPMMbIX COMI 
OCTaTKH CMeKOB Obi MOBeprHyTH penTrenodasoBomy aHawH3y. Bo Bei 
ocTaTKax OblIO OOHapyxKeHO MpucyTcTBHe P-cnoyyMeHa, MpwyeM OCTAaTKH, I 
JIYYEHHIE B PeSysbTaTe OMBITOB, MpoBesenHEIx mpH 900 u 1000°, Obinu ofH 
cbasHbIMH, T. e. MpegcTaBamH co6ok P-cnoxyMeH; JleHIHT B HUX OTCYTCTBOBA, 
Oyun M3 OcTaTKoB, MosyyeHHEIt mpu 1000° u cooTHOWIeHHH KOMMOHEHTC 
peakliiav, paBHom 1: 1, Opi u3yyeH No_poOHee. CusMKaTHbIM aHaJIH30M Hal 
meno (Bec. %): 7,97 LizO; 27,38 AlzOs; 64,63 SiOz. Paccuntano ana Li[AlSizO 
(pec. %): 8,04 LizO; 27,40 AlzOs; 64,56 SiOz. Cpequu noKasaTeb MpeJiOMJi 
Hua n’=1,519 +- 0,003; nomumMopdu3m,cBolcTBeHHbIM JIEHKOWUTY ,OTCYTCTBOBa. 
MexknslocKocTHble PpaCCTOAHHA HW MHTCHCHBHOCTH, HalieHHble MO MOpoullKorpan 
Me, ObIJIM B XOPOIWeM COOTBETCTBHH C JaHHbIMH, MOJIYYeHHbIMH B MOCJeqHE 
Bpema ja B-cnozymeua (’). Ha puc. 1 npencTraBenbl WeOaerpaMMbl HCXOJHOI 
Jievunta, B-cmolymMeHa, NovlyyeHHOrO H3 MpHposHoro a-cnOsyMeHa IpOKaJIt 
BaHvem ero pu 1100° B Teyenue 6 uac. uw cuHTeTHYecKOro B-cnoxyMeHa, NOW 
yeHHOro 43 sleliutTa. Takum oOpa3o0m, cbakT cuHTe3a B-cnolymMeHa H3 JIeHWMT. 
pu felicTBuu Ha nocmemHHi LizSOa aBaxeTCH yCTaHOBJICHHbIM; 9TO CJIYKH 
JOKa3aTeJIbCTBOM OOPaTHMOCTH OCHOBHOH peakUluN cyJIbdbaTHoro cnocoba nepe 
pa6oTKu cMoxyMeHa Ota peakUHA, OYCBHAHO, MOXKeT ObITb OXapaKTepH30BaH! 
‘CJICLYIOULUM YpaBHeHHemM: | | 
Qkan | 


28-Li, [ATSisO, Jet KaSO, 25 20 [AlSizOg} 4 icoO. . (3 


SaMeTHM, JTO aHasOrMdHbIlt WyTb cuHTe3sa B-cMoxyMeHa HCXOAA H3 NOY LAT: 
‘Cs[AlSi2z0,] - mH2O0 u LieSOs ne gocTuraeT leu, 4YTO TOBOPHT O BbICOKOk 
MpounocTu cBsasei B coequnenuu Cs[AISieOg]l. 


MockoBcKHi HHCTHTYT TOHKOH XHMHYeCKOH TeXHOJIOrHU Tloctynus0 | 
uM. M. B. Jlomonocosa 1 XII 1959 


UMTHPOBAHHAA JIMTEPATYPA 


1B. E. Tl atomes, JAH, 124, 642 (1959). 2B. E.. I] awmes, DKIIX, 32, 141% 
(1959). 3B. E. [awmes,t0. Il. Cumaunos,H. B. Dlaxuo, KHX, 3, 2133 (1958) 
*B. E. Watomes, 3an. Beecow3n. mun. o6m., 88, 152(1959). *® B. E. Tawmes 
Hayun. Joka. Bpicul. mk., cep. XHM. H XuM. TexHOu., Ne 2, 284 (1959). *8F.T.Y pasos 
B. E. Ilawmes, H. B. Ilax#Ho, WAH, 113, 361 (1957). 7 B.-E. Ila mem 
fO. TI. Cumauos, WH. B. Ulaxuo, JAH, 125, 334 (1959). 
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Aoxnann Akangemun nayr CCCP 
1960. Tom 131, N 3 


XHMHA 


Axagemuk A. B. TOMUMEB, M. B. KYPALIEB, A. M. MAYLIKUKH u 
HW. ®. FABPHJIEHKO 


JKUAKOPASHOE AJIKHJIMPOBAHHE BEH3OJIA MPONHJIEHOM 
HA AJHOMOCHJIMKATE NPM HH3KUWX TEMMEPATYPAX 


(+20, +50, +80°) 


iA aJIKMJIMpOBaHHA apOMaTHYeCKHX yrieBoOpoxoB oepHHaMH MpuMe- 
HeTCA PA KaTaIM3aTOPOB, cCpeqH KOTOPLIX HanOOJblee pacipoctpaHenue 
DILYIHIH: 

| J. Kucaotpr — dropuctaii BoOpor, cepHas KucsIOTa, (octbopHasx KUcuOTA, 
eMHeHHA (TOpucToro Sopa Kak rHfpaT dTopuctoro Oopa, MomekyApHoe 
i @ropuctoro Gopa c docdopHow KucsoToH. 2. Tanorenufp metas- 
9B — XJIOPHCTHIH aIOMHHHH, XJIOPHCTHIM WHHK MW Apyrue. 3. CuntTeruyueckue 

NPHPOAHbIe, aOMOCHJIMKATHI. 


Pue. 1. YcraHoBKa aJIKHIMpoBaHHA TNMepHozMyecKoro jelicTBuA: J — ra3oBble 
uachl; 2— MpOMeKYTOUHAA eMKOCTb; 3— yIbTpaTepmoctaT; 4— peakrop; 
5 — ocyuuteiH; 6 — OalloH c NponneHom 


AKYWIMpoBaHve apoMaTH4ecKHX yrseBoqopozoB ome:HHaMH B MpHcyTCTBHH 
ACHIOTHBIX KaTaJIH3aTOpOB MpOBOAHTCA pH HeBbICOKHX TeMNepaTypax 
)—50°, c doctbopHo KucsoTOH Ha HOocHTeIaxX npHx 180—200° u 15—20 a™. 
AIC]; mpu +50 +80°. 

Kak u3BecTHO 43 AHTepatypphl (174), auIKHVIMpOBaHHe Ha MpHpOHbIX H CHH- 
THYUCCKUX aJIIOMOCHJIMKaTaX MpOXOLUT MpH cieqyrouux ycsoBuax. Puyzpocn- 
iKaTpt: 250—400° u 25-40 atm.; KpemHesem + riiHHo3em: 400° u 100 am™., 
0° u 5 at™., 350° uw 35 aTM.; CHHTeTHYeCKHH aIOMOCHINKAaT: 350—380° u 
) aTM. 

B nocamequee Bpema (°) w3y4eHa KHHETHKA peakIHH aJIKHMpOBaHHaA OeHs0ma 
JONMJICHOM Ha aJIOMOCH/IHKaTe Mp 325° u aTMocepHOM JaBJIeHHH B NapoBok 
ge. TakHM OOpa30M, OCOOeHHOCTHIO aJIKHJIMpOBaHHA Ha aJIIOMOCHJIMKAaTaXx 
JIACTCH HCNOMb3OBAHHe CpaBHHTeNbHO BbICOKOM reMMepaTypbI HM B OOJIbILHH- 
Be ClyqaeB JaBJeHHA. 
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B gauHolt paGote aBTopaMH BiepBple Opivio NOKa3aHO, YTO aJIKHJIMpOBal 
aPOMATHYeCKHX YIJIEBOROPOAOB OIeHHAMH BO3MOXKHO B KAKO (pase mp 
BRICOKUX Temmepatypax +20, 50 u 70° co cKopocTsAMH, OObIYHBIMH AIA K 
JOTHOFO KaTaJIM3a. 

OnpiTbr 10 aJIKHJIMpOBaHHIO Ha MPOMbIIINJICeHHOM aJIIOMOCHJIHKAaTe BedIl 
B BepTHKaJIbHOM peakTope (puc. 1) RuameTpoM 34 MM, 3aMOJIHCHHOM CJIOeM I 
PHKOBOPO KaTasM3aTOpa BEICOTOH 68 cM, OObeM KaTaJIM3aTOpa COCTABAA 450} 
Bec 300 r. Mnqekc akTMBHOCTH KaTasH3aTopa 34, yeuIbHaH MOBepXHOCTb 
BOT 305m2/r u o6bem nop, 0,501 cm?/r. I]pomumeH mpollyckaJicaA B HH2KHI 
uacTb KOJOHKH B 3arpy3ky 230 r Oensoma. [A ankMJIMpOBaHHA HCHOJb 
Baslacb MponaH-mponuienopad dpaKuus, cosepxKaman 83% nponusena u Ii 
mponana, AnKumMpoBaHve Cc %XHJKHMM KUCJIOTHbIMH KaTaJIM3aTOpaMH BedIC 
B Tpexropsloli KomGe C MellamKOH 10 MeTOMNKe, ONMCaHHON B MpebiyulHX 1 
tuux pa6orax (6). TlpoxyKkrp aikuIMpoBaHua OOpabaTHIBaIHCb OOBIYHBIM Me 
OM HM pasroHaAsIucb Ha pak, COOTBeTCTBYIOUMe TeMNepaTypaM KHIeH 
MOHO-, JIM-, TPH- WH TeTpanH3onponHOeHsouOB. 

Ta6auna il 
CoctaB CMecH aJIKHI6eH30JI0B (B MOJI. IpoweHTax), NOJly 4eCHHbIX aJIKUJIH poBa- 


HHeM 6eH301a TIpOmuseHOM Cc passM4HBIMM KaTamusaTopamu (CgHg:CgsHe=1:1° | 
pu 50°) 


| 
PaBHoOBecHbIti | 


coctas AICI, | AmomocunuKat*| AlCl,-HSO,** | H,;PO,-BF,** 
(”) 

Mouxons0nponns6eH301 70,0 03,2 57,5 83,5 
JiuusonponuiGex307 24,0 36,7 24,0 AORS 
Tpnuusonponun6ex301 4,6 7,8 10,2 4,9 
Terpan3onponui6eH307 Ao 2,0 8,3 ye 
Comepxkanve 6eH30sa 

B CbIPOM aJiKuuaTe 

(qo pekTubukaunn) 34 49 36,4 14,8 


* OObemHas cKOpoctb 35 acu}, 
** OOpemuaa ckopoctb 10—20 uacu}, 


Ha aiioMocuiukaTe MOHOM30NponUGeH30 A AHM30NponumGeH3ON Nomyyuak 
CA NOUTH B PaBHbIX KOJIMYeECTBAX, HapAY C 3aMeTHBIM BbIXOJOM TPH- H TeT} 
H30NponMOensov0B. Ja cpaBHeHHa B Ta6w. 1 MpHBOAATCA pesy/bTAaTbl adi} 
JIMPOBaHHA OeH30la NpomuseHoM c KaTamusatopamu AICl3, AlCl,-HSO, 
H;PO,-BFs. Xota cocraB MpogxyKTOB peakIMH Ha asIOMOCHIMKaTe H OTJ 
yaeTCA OT JPYrHX KaTaJIM3aTOPOB B CTOPOHY OOpas0BaHHA OoNbWIOTO KOM 
CTBa JH- HW NOJUM3Z0NpPONHIOeH3OJIOB, HO CKOPOCTb peaKUHH aJIKHAIHMpOBaH 
TaKOro 2%e WM Oobulero NopsyKa. 

Ha aJOMOCHJINKaTe BbIXO] aJIKHJIOCH30JIOB BbICOKHE; Ip 3TOM OOpa3yw 
MpPHMe€pHO B paBHbIX KOJIMYeCTBAX MOHO- HM JMM30NpoNHGeH3OUIbI (CM. TAO. 


Ta6muna 2 
Bpixoq aJikun6eH300B (B mpoueHTax oT TeopeTHyeckKoro) 


MpH aJIKWJIMpoBanvH OeH30a MponHeHOM Cc pa3JIMYHBIMH 
KaTau3atopamMu (CsH ¢:C3Hg= 41:4 npn 50°) 


AaKun6exs0nbI ADEN CER, H,;PO,-BF, A!Clz-HSO, AlCl; 
Moxor30nponn6en300 2953 67 31 46—57 
nusonponu6ex307 26,6 
Tpuusonponunden30n Gn 22 46 26 
Terpansonponu6en301 wal 
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B ra6n. 3 NpuBOLATCA Pe3syALTATHI ONLITOB aIKHJIMPOBaHUA OeH30Na MponH: 

HOM Ha aJlioMocHsIMKaTe mpH 20, 50° u 70—80°. Bpixoq mMonousonponusmGen- 

ia C MOBbILMeHHeM TeMNepaTypbI YBeMuMBaeTCA, a MM3ONponuTGeH30Na 
woKaeTca. . 


MavOnmienita co 


CoctaB aukuiOeHs00B (B Bec. MpoleHTax), NOJyYeHHEIX npu 
aJIKHAMPOBaHuM OeH3OJa MPONHeHOM MpH pasMUHBIX TeMMepa- 
Typax Ha ayomocusmNKaTe (OObeMHad ckopocTb 35 acu!) 


AIKU16 CH30bI Tipu 20° IIpu 50° a ae 
Mouons30n ponus6eH301 Bde 44 04 
Jiuuzonponnn6en301 49 4A 20: 
Tpuusonponum6en3071 10 all 16. 
Terpansonponua6en30n 8 4 5 


) 
r : i 


Konpepcusa mpomunena 60%. 


B tra6n. 4 jaHa cu3snko-xuMHMueCcKad XapaKkTepHCTHKa aJIKHIOeH30VI0B, 
WYICHHBIX aJIKWJIMpOBaHHeM Ha aJoMocHuKatTe. Ilo caoum du3nKo-xumuue- 
WM XapakTepHCTHKaM aJIKUJOCH3O0JIbI OTBEUAIOT JIMTepaTyPHbIM JaHHBIM HM He 
epoxKkaT NpwMecvw NoMMepos. 


TaOnauna 4 


XapaktTepucTuKa (H3HKO-XHMMYeCCKUX CBOLCTB aJIKMJOeH3000B, MOyYeHHbIX 
pW aJKMMIMpOBaHH Ha aJOMOCHHKaTe mpu + 20 + + 50° 


Hsonponun6ex30uni * 


XapaktTepucTuka 
MOHO- qu- Tpu- 
Wa Titties 8S 154 (152, 5) 206—216**(206) 220—240*** (239) 
a 0,862 (0,862) 0,8604 (0, 8608) 0,8619 
nn 1,4905 (1,4913) 1, 4899 (1, 4898) 1, 4922 
Mos. Bec 120 (120) 162 202 
Bpomyoe yncs10 0) 0 0 


* B cKoOKax JlaHbl KOHCTAHTHI HO JIMTepaTyPHBIM J\aHAbIM. 
** OcnOBHad YuaCcTb BbIKMMaeT mpu 204°. 
*** OcHOBHaA UaCTb BbIKMNaeT pu 239°. 


Bo3MOXKHOCTb aJIKHJIMpOBaHHA OeH30/1a MIpOMHJICHOM IIpH HeBbICOKHX TeM- 
paTypax C OONbIWO CTeMeHbIO NpeBpallleHHA OUeBHHa, ECM paccMoTpeTB 
OOoTHYyIO SHeprHMio OOpas0BaHHA H30NpoMmHGeH30Na MpH atTmMocdepHOM jaB- 
HHH 0 peaKkIMH: 


CeHe + C3Hg 2 CeHs — CsH:, 
AF = — 23376 + 34,01T. 


smmuuna AF umeert Ooubuloe OTPHaTesIbHOe 3HaYeHHe MPH HEBbICOKHX TeM-, 
patypax. 

AMIOMOCHIMKaT ABJIS€TCH KHCJIOTHBIM KaTaJIM3aTOPOM, B MpHCyTCTBHM KO- 
poro mporekalor pA, peaklHli, No-BHyMMOMy, M0 KapOOHHMMOHHOMy Mexa- 
i3My KaK MPH HH3KHX, TaK H MIpH BpIcOKMX TemMepaTypax. K Hu3kKOTemMepa- 
PHBIM peaKI[HAM CyIekyeT OTHECTH MOHMepusallHio ONepuHoB. Tak, u306y- 
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THJI€H MOJIMMepH3yeTCA Ha MIPHPOHbIX aJIOMOCHJIMKaTaX B WIMPpOKOM Mal 
30He TeMNepaTyp, HauHHan c —80°. 

V3BecTHo, 4TO B pase cyyaeB peaKUHH NOJHMMep3allHH UH aKHJIMpoBaHn 
MpOTeKaloT C AHAJIOFHUHBIMH KaTaJIM3aTOpaMH H B OH3KHX yCJIOBHAX. K 9TO! 
THNY peakUMH culeqyeT OTHECTH HH3KOTeMNepaTypHOe aJIKHJIMpOBaHHe OeH30. 
MIPONHJICHOM Ha AJIOMOCHJIMKATHBIX KaTaJlM3aTopax. 


VMucrutyT HepTexHMuyeckoro CHHTe3a Tlocrynuaio 
Akayemuu Hayk CCCP 30 XI 1959 


WHMTMPOBAHHAA JIMTEPATYPA 
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Aoxnayn Akaqemun nayk CCCP 
1960, Tom 131, Ni 3 


PH3HTECKAA XHMHA 


B. C. BABKHH uw JI. C. KOSAUEHKO 


MEXAHU3M TIPEMETOHAWHOHHOrO PACIPOCTPAHEHHA 
NJIAMEHW B WEPOXOBATbIX TPYBAX 


(ITpedcmaeneno axademuxom C. A. Xpucmuanoeusem 27 XI 1959) 


Bonpocy BO3HHKHOBeHHA JeTOHAHH B WepOxOBaTHIX TpyOaxX MOCBALLIeHbI 
orouncieHHbIe padotni ('~°). B sTHx pa6oTax BBIACHAIOTCA BOIpOCHI O MpH- 
WHaX YCKOPeHHA MJlaMeHH, KOHKPeTHOrO MeXaHH3Ma yCKOpeHHA UM BJIMAHHA 
3JIMMHbIX (aKTOPOB (cTeMeHb WepOxXOBaTOCTH, COCTaB CMeCH, HavaJIbHOe JaB- 
HHe) Ha BOSHHKHOBeHHe JeTOHAalUH. 

LleIb JaHHOH paOoTbl — H3y4YeHHe MeXaHH3Ma TOPeHHA UM BbIACHeHHe CTPyK- 
ypbl YCKOpAIOWUIMXCA M1aMeH B MpeseTOHAaLHOHHOM NepHose B yCJIOBHAX Wepoxo- 
ATHIX TpyO, B KOTOPbIX OCYLMLECTBJIACTCA MCXAHH3M PaclpocTpaHeHHA eTOHAaHH 
-ajlMaOaTHueCKHM BOCIVIaMeHeHHeM ra3a OT CKATHA B JeTOHANHOHHOH BOWIHe. 
B Hallux ONbITaX NPHMeHA ACh NOs y3akpbiTan Tpy6a AHHOIO 900 MM c rHuy- 
aBJIMYECKMM COMpOTHBeHHeM A = 0,08. Mepoxopatoctb co3qaBaslacb HakuJlelt- 
OH Ha ABe NPOTHBONOMOXKHbIe CTOPOHbI KBaspaTHOoro KaHawia 20 x 20 MM Jla- 

HHOH CTpy2KKH CO cpeqHHM pa3Mmepom 2 x 1,5 x 0,5 mM. JlBe Apyrue cTOpOoHBI 
aHaJla NpecTaBJ AIH riayqKue NOBEPpXHOCTH ONTHYECKHX CTCKOJI, Yepe3 KOTOPHIe 
POBOAMOCb NoJlyTeHeBoe NoKazpoBoe coTorpaupoBanne Ha ABUKYLULyIOcsA 
JIGHKY B BHJ€ OTHOCHTEIbHOTO pa3spe3a PaCNPOCTpaHAIOWUNXCA MWwlaMeH H yjlap- 
bIX BOJIH. I[]oqaua roproueH cmecu (H,-++ Bo3qyX HOPMaJIbHbIK HW OOorallleHHbIii 
ucnopoyom jo 28,7%), a TakxKe ee BOCcMJaMeHeHHe cia6oH 3aeKTpHuecKOl 
CKpOH OCYLLeCTBIIANHCh Y 3aKPbITOrO KOHILa TpyOnl. 

_ B pes3yibTatTe OMbITOB MosyueHa KapTHHa Ppa3sBUTHA TOPeHHA B MpeseToua- 
HOHHOM MepHvose HU BbIACHeHa BO3MOXKHOCTb BbIACICHHA B 9TOM Mpowecce Tpex 
OCNeEAOBATEIbHBIX CTaAHil. 

Tleppaa cTaqua — KpaTKOBpeMeHHOe paclipocTpaHeHHe JIaMMHAapHOTO Mla- 
leHH Tlocme BocMaMeHeHuA cmecH. Bo BTOpolH cTaqvuH ropeHve MpOHCXOLUT 

TYpOYeCHTHOM NOTOKe, PPOHT MiaMeHH CHJIbHO HCKPHBJIEH HM HeCKOJIbKO 
BITAHYT BMepey. McTouHHKOM BOCIWIaMeHeHHA CMeCH B 9TOM CJly¥ae ABJIALOTCA 
[aKCHMaJIbHO BHICTYMaloulMe BMepex OuarH Namen. Ha d7TUX cTaqMAX MlaMena 
HaJIOrH4HbI WwlaMeHaM B rlaqKux TpyOax; PoTorpapuu NoceqHAX MOX*KHO Hali- 
M BO MHOrHX pa6oTax, Hampumep (°,”). Ilo qocTuxKeHHu yapHonH BOHOH 
puc. 1, cM. BKseliky K cTp. 584), oOpasyioulelica BnepeqH yckopstolleroca 
ypOyJIeHTHOTO MvlaMeHH, OMpeyeyeHHOH MHTCHCMBHOCTH HacTyMaeT TpeTbsA 
TauAa MpeseToHalMonHoro ropenua. Ha 3Toh cTaquu ropenne ocyulecTBIAETCH 
Bue KOMMIeKca yapHOu BONHbI C TYpOy/IeHTHBIM MlamMeHem. Bocriamene- 
We CMCCH MpOHCXOMUT yxKe y WepoOxoBaTIX CTeHOK, BOJIM3H QpOHTAa BOVINE. 
fT CTEHOK MiaMa pacnpoctTpaHsAetcA K WeHTpy TpyOpl, OOpasyaA  KOHycoo6- 
a3HYIO MepeXHIOW NOBepXHOCTb, 3a KOTOPOH pacnomaraetcH TypOyeHTHaA 
OHa ropeHHaA B Bue ropsulero »#ryTa *. 

Ha pune. 2 (cm. Bkueliky K cTp. 584) npefctaBleHb! 9 KaqpoB pacnpoctpa- 
CHUA TOpeHHA MpH Nepexose 43 BTOPoOH cTanun B TpeTbIO. Ha nepBpIx 4 kafpax 


* AWaJlOrHYHblit MEXAaHH3M TOPeHHA Obl paccMOTpeH AA cyuar neToHanHy B WepoxoBa- 
HX Tpy6ax A. B. Senpnzosuyem (8) u aaa raagkux Tpy6 M. A. PuBHHEIM (O)- 
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CJI€EBa MOXKHO BUAeETh paciipocTpanenHe Ty p6yenTHOTO ‘TIaMeHH C HeKOTOP( 
nomyedepHyecKOH MOBePpXHOCTHIO C/eQOM 3a ‘Yyaap Holt BomHOH. Tate WH nocd 
Wyloulve Kaypbl PUKCHpyloT TropeHne Ha TpeTbeH cTaNH B Bue KOMMNeKca 
BOCIWIAMe€HeHHeM Y WIepOXOBaTbIX CTCHOK. 

JlambHeiiiee pa3BHTHe KOMIIeKca XapakTepu3yeTCH HapacTaHHeM 6) 
CKOPOCTH H YBeIHYeHHeM JWIMHbI TOpsAWero WryTa, NOCTHratoulero B OTCbHb 
cayyuaax 5 W Ooee JHamMeTpoB TpyOnl. 

Topenue @KaToro ra3a MpOvCXOAUT B yCOBHAX TypOyeHTHOrO norpanH 
HOFO CJIOM HW CHCTeMbI OTPaxXKCHHBIX OT WePpOXOBATOCTH BOJIH. B STHX yCJIOBHS 


Ta6Oauna 1 


Cmecb Cmecb 
M D M 
He, % | O:, % | Nos % cee dle Has !%- fb Oa, % Nos % “ 
24575, | 422,45. |) 56,8 890 40 ie 42,,8 1065 
Poi 2 Bod 925 44,25 16 39,75 1066 
D425 | 24,73'° | 7 4-02 930 45,85 15509 38,62 1090 | 
25 AY 6 58,5 985 50,6 14,18 35, 22 1152 


30,8 19,88 49,32 990 54,15 13,15 32,7 1380 


JWIMHHBIA XKTYT KOMMIeKCa SABJIACTCH HeEYCTOMYMBbIM HM COBepIlaeT CHJIbHC 
BpalllaTesIbHoe HW KoOeOaTebHOe ABMKeHHe, MPMBOAAee NPM MpoLOKUTeII 
HOM CYIIL€CTBOBaHHN KOMIVIeKca K paciially *ryTa Ha YacTH HW COKpalleHulo VIF 
Hbl KOMIekca Jo 1,5—2 quametTpoB TpyOnl. Yckopenue MU pasBHTHe KOMMVIeKC 
3aBepllaeTcA BOSHHKHOBeHHeEM Ha (POHTe yapHOH BOJIHbI JeTOHaWHu. Cmect 
3aKJIIOUCHHaA B KOMMIeKCe, MOCTeMeHHO JOropaeT 3a ee (PPOHTOM. 

BpluiH H3MepeHbI CKOPOCTH yapHOM BOJIHbI, MPH KOTOPOH OOpa3syeTcA KON 
muleKc B CMeCAX pa3HuHOrO cocTaBa. J[aHHbIe H3MePeHHH MpUBeseHb B TAGs. | 

O6pa30BaHHe KOMMIeKca MpOHCXOAUT 3a BpeMaA He OobuUIee 30—50 pcex 
I]namMa pacnosaraetca B 9TO BpeMA Ha paccTosHuH 0,5—3 AMaMeTpoB Tpy6i 
OT PPOHTa BOJIHbI. OHakO HeMOcpeACTBeHHOe ANdpy3HOHHOe UH TeMOBOe BJIMF 
Hue TWlaMeHH Ha BOCIWIaMeHeHHe CMeCH, MO-BHAMMOMY, He HUrpaeT cylecTBeHHO 
pomn. IlocueqHee NoATBepxaeTcA OMbITaMH, B KOTOPHIX Mp Nepexoye ucKyc 
CTBCHHOM yapHOM BOJIHbI COOTBETCTBYIONeCH HHTCHCHBHOCTH U3 riaqKol Tpy6) 
B IlepOXOBaTYy1!0 OOpasyeTcA KOMIVICKC, AHAJIOTHYHEIM KOMMVIeKCy B Ipeseroué 
I[HOHHOM Mepvore. 

B saks1oueHve HeOOXOJUMO OTMETHTb, YTO pacCMOTPeHHbIH MeXaHH3M MIpé 
Ae€TOHAWMOHHOTO paclipocTpaHeHHA MaMeHH ABJIAeTCA THMMUHDIM DIA Tpy 
IMMpOKOrO [Mala3s0Ha WlepOXOBaTOCTH, XOTA HMeIOTCA B KaxKOM Coyyae CEO 
OcOOeHHOCTH. 


MHcTHTyT XHMHUeCKOH KHHETHKH HW TopeHuaA Tloctynuso 
Cu6upcekoro oTmenenua Akafemun HaykK CCCP 16 XI 1959 


UMTMPOBAHHAA JIMTEPATYPA 
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Jloxnxaye Akanemun HaykK CCCP 
1960. Tom 131, Ne 3 


@®H3SHYECKAA XHMHA 


B. fF. BEPE3SKHH, H. M. KYCTAHOBUHU, Ji. C. MOJIAK u H. A. WEPHAK 


O HEKOTOPbIX OCOBEHHOCTAX KHHETHKHM PAJMOJIN3A 
H-TENTAHA B WHPOKOM JWMANMAS3OHE 1103 


(ITpedcmasreno axademuxom A. B. Tonuueswim 18 XI 1959) 


PaqMOJIM3y HOPMAJIbHbIX YIJIEBOLOPOZOB MOCBALLeCHbI MHOFOUHCIeCHHBIe HC- 
efopanua (*~*). OgHako cucTeMaTHy¥eckoe paccMOTpeHe BEIXOZOB pa3sHu- 
IX IPOAYKTOB paflMOJIM3a B WIMPOKOM HHTepBae 103 B AHTepaType OTCyTCT- 
eT. OTOT BONpOC OCBellleH B HacTOAIeM coobmeHuH. B (1) onucanp HCNOMb30- 
HHbI€ HCTOUHUKK U3JIYYeCHHA, MeTOANKAa 3alOJIHeHHA UM BCKPBITHA aMNys Cc O6- 
/4aeMbIM YIJIEBOAOPOMOM, OYHCTKA HM CTeMeHb YACTOTHI HCCeyeMOroO Belle- 
Ba (reliraHa) u Qo3suMerpua. Hacrtosmee ucceqoBaHve NpoBeyeHoO MpH TeM- 
spatype 3C0° K 8B uHTepBaue Jos 0,25—28 -107! 95. 

Ha pue. | noka3aHbl BEIXOJbI BOAOpOa, MeTaHa u (PpakwHH C,— C;; BHIxXObI 
2 W CH, ompesesenbi Mo MeTosquKe, onvcaHHoH B ('), a MeTOAUKa ONpeseneHua 
IXO10B C,.— C,; omucaHa HKe. 

2-MoNbf{A / 
Jk TOTO uTOObI Jy Uullle MOKa3aTb 20 / 
SacTb H@JIMHCHHOCTH, HauaJb- 
i@ JIMHeHHbIe yYaCTKH KPHBbIX 
OOJLKEHbI MYHKTHPOM. OTKJIO- 
HHe OT JHHeMHOCTH AIA H, u 
H, Haunnaetca BOmn3u 203 10— 
2 -1074 5B. 

CoctaB dpakunu C,—C,; B 
polyKTaxX pajlMouM3a  reltTaHa 
ecleqoBasica MeTOJaMH 1a30- 
HKOCTHOH XpomMatorpaduu. C 
EJIbIO MOBbILMeHHA UYBCTBHTEJb- 


oS 


S 


Ge1x0d bodopoda (1) u gp. 0;-C5 (3) 


) e-MONb 12 
OCTH H pa3eNTeIbHOK cmoco6- v7 
OCTH XpoMaTorpada pH aHaJH- f a 
2 MpOAYKTOB pafMoM3a yrseBo- g 8 

S 
OPOAOB HaMH, B OTMUHe OT pa- 68 
OT pAya aBTopoB (?-°), HcMOuIb- Gn 
IBANACh MOCMeELOBATeJIbHaA CXe- 28 
a C IIpHMeHeHHeM JByX XPOMAaTO- 0 - 
- 0 40 ~ Wl" 

padpuuecKUX ycTaHoBOK. Ha nep- Mose as 
oH ycTaHoBKe (cTal\MoHapHaa 
uikaa da3a — MeTHJIPeHHJI- Puc. 1. 3apucuMmocts BbIxogza Bogopoga (/), MeTaHa 


IMCHIOKCaHOBOe Maco) tbpaK- (2) # yraeBogopofos Ce — Cs (3) or norsomeHHot 
ua Co.— C; OTAeNAMAaCb OT BbIC- Sy ete 

MX MpOXyKTOB pauomu3a HU 

smpopearupoBaBulero rentaHa. IloxpoOubiit aHaiu3 3sTOK dpakilHu IpoBo- 
ANCA Ha BTOPOM yCTaHOBKe MO MeTO/IMKe, OIHCaHHOH B (®), npu 0°. Tlocneno- 
ITeIbHaA CXe€MA MNO3ZBO/IAeT MPOBOAMTb MOpOOHHI XpomaTorpaduyeckuit 
1a143 IIpOAYKTOB paHOW3a yrieBoqoposoB mocse O61y4eHHA OTHOCH- 
JIbHO MaJIbIMH jO3aMH. UyBCTBUTeJIbHOCTb YCTAaHOBKY ~1-10-3 ma rasa 
a3-HOCUTeb — Temuii). Bocnpou3BoquMocTb M3MepeHHH cocTaBJana i) 36 
aNMOpOBO“Had KOHCTaHTa JWI KOJIMYeCTBEHHOTO aHasu3a onpefenena ¢ 


yHocThIO +10%. 


JIAH, tr. 131, Ne 3 593 


+. 


Ta6uuna 


Jlosa 0,5-1074 sB/mat Tlosa 1,18-1074 9B/mu 
[i nos SNe on ee 
pasHOCTb comepx. PpagHOCTb 
¥ wep x. 2A BbIxXO, _ Ke Hon+9] 
Tosa a Se pak- [CaHon+o] r-mMonp} BO Ppak n 
Bae — [CrHoml> NO HH — [CmHom 
Nara es mays fe 
Stan 2,12 15,9 ie 
Teuten 0,64 4,6 | 
Ilentau eiaul@) OMe) 16.2 
OTHIeH 0,94 Theat ’ 
Cpeau 
x 14,3 
TIponan ipa 19,4 15.0 : 
BytTuen 0,50 deal 5 | 
Byrau Deve) 20,3 Wea 
TIponusex Onto nO : 
Beero 13,34 100, 0 34,96 | 100,0 | 


TlockoupKy BCe HMelOlMeca B HTepatype (?,*) WaHHBIe NO CocTaBy Ta30B: 
MIpOLYKTOB pakvoNsa yreBOLOpOLOB Obl MOyYeHbI MyTeM oT6opa po 
oOYYEHHOFO NpOLyKTa WIA MabHettero aasu3a 10 TOK WH WHOH MeTOLH) 
uUTO CBA34HO C BOSMO?KHOCTHIO OWWHOOK B ONpeseseHHH cocTaBa ra3a 3a Ct 
caMoro mpollecca oTO6opa, Kak 9TO ¢ 
Meuasiocb B paOoTe (°), HaMM ObIIM Mf 
BEJCHbI OMbITHI C OGMyYeHHeM TrenTa 
B CIe€WMaJIbHBIX MaJIGHbKHX aMIlyJé 
UX COJepxKUMOe WeMKOM BBOAHJOCb 
YCTaHOBKY [JIA Ta30-%KHKOCTHOH Xq 
MaTorpacpuH TlyTeM pa3s0HBaHHA aMny 
KH B_ CMHellHaibHOM BBOJHOM yt 
policrBe xpomatorpada. Ilostomy nov 
YeHHbIe JAHHbIe, IPUBeAeHHIe B TAG 
CBOOOAHbI OT BCeX ONIMOOK, CBA3AHHBI 
OTOOPOM Mpo6. OTH WaHHbIe OTHOCAT 
K CpaBHUMTesIbHO HeGOOJbIIMM WHT 
PaJIbHbIM 203aM OOyueHua. B octas 
HbIX OMbITaX (PpakWuA Cy.— C; oT6uyt 
Jacb MO MeTOAHKe, ONMCaHHOH B (°). 

Ha puc. 1, kpuBan 8, noKas3a 
KHHETHKa BbIXOJa MpOLyKTOB cpakt 
C,—C;. OtTkmoHeHve oT JIMHeHHOC 
HME€T MECTO IIpH 103ax Toro *Ke Nopad 
uTo HW win H,. M3 paccmorpenusa Ze 

0 % 20:10” 36 HbIX O COOTHOINI€HHH HempeseubHbI 

M03——— MIpeZebHBIX YIICBOJOPONOB BO cps 

Puc. 2. A—s3aBucumocrb oTHomenua Henpe- WHH Ca—C, (puc. 2) BuqHO, 4TO BI 

ae bapa Us ibacloe a OR TepBane 703 0,25—10 -1071 5B ona } 

Si rail eee Se uae aa Sn shia Gis 2 er” c~30 1o~8% ; 

BOZOPOLOB K AOMOMHAIOMMM Npezenbubm or MNPOHCXOMT 3a CYeT Pe3KOM HeJIMH 

MOPOWeHHOH SHeprHH: J — CzHa/CsHy2; HOCTH BbIxoya HeENpeeJIbHbIX Ta3oB, } 

2a — CsH6/CaHig; 26 — a-CaHg/CsH cTynaiomei yxe mp oueHb He6o. 
WHX o3ax (puc. 3). 

MoxHo mpegnouararh, uTO OOpasoBaHue NerKUX yreBoOpoNoB mpouexo) 
NyTeM paciata MOJeKyJbI MCXOAHOFO yrieBonoposa Ha 1Ba pakuKasa no pe: 
HH (1) ¢ MocuegzyiouluM OO6pasoBaHHeM U3 HUX Mpesembupix yrsleBoqopo] 
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Omitout. Henpedenon. 20306  NpecesbH. (C.-Cs) 
SS 


ts 
i 

pekomOnHalluH c aromomM H usin ApyrumM pafuKkasioM, WIM MyTeM pacnaza 
eKYJIbI Ha IIPeACIbHbIM WH HeMpesebuBI OCKOIKH NO peakunu (2): 


RitmUentom+e iii RaHenty zi Nees ace? (1) 
Rat mUentom+e iyi Raon+e + RyHom: (2) 


O6pa30BaHHe HeNpeseIbHbIX Ta30B IPH KOMHATHOHM TeMMepaType BO3MOXKHO, 
BUJHO, JIMUIb NO peakwuu (2), Tak Kak Mpeqmomo*wKeHhe O APyroM MyTH HX 
a3OBaHHA, NO peakiHH pac- 
a AIKMIbHBIX paquKaJOB HIN &-MONb/N 
JMcnponoplHOHHpoBaHHa, Me- uh 
> BEPOATHO BCJIeACTBHe HaJIu- 
y 9THX peaKUHH akTHBallH- 
oro Oapbepa. Cy no “Tomy, 
Mp MaJIbIX 03aX, KOrja BTO- 
YHbIe MpOlecchl! HrpaioT MeHb- 
10 POJIb, OTHOLWeHHe HeIIpeseul b- 
X Ta30B K IIpeeIbHbIM COCTAaB- 
eT 0,35 (a mpHu elle MeHbIX JO- 
, BepOATHO, axe Oovbute), 
MKHO CUHTATb, YTO Pa3PbIB CBA- 
C —-C MowekyJI bl HCXOZHOTO 
Jlesofwopofa mo peakuun (2) Bo 
AKOM CJIy4uae He MeHee BEPOsTEH, 
Mio peakuuu (1). Ecau novy- 
HHbIe 10 peakuHu (1) paquKa- 
| BCTyMaIoT B PeaKI{HIO PpeKOM- 
Haluu c JIpyrHMH payuKaslamMu ol 
BePOATHOCTAMH, 3aBHCALLMMU 
JbKO OT UX KOHIEHTpalluH, TO 
pasyloulvecd Mp 3TOM «JONO.I- 
1OlHe» Ipyr Apyra mpeyesbupie 
meBpowopognr (Cz 4 C5, C3 u Ca) 0 es ye 
IOKHbI WOyuaTbcA B 9KBMBAa- Loon OW 36 


HTHbIX KOMuUecTBaX. CileloBa- 
IbHO, YYHTHIBAA, YTO NO peak- Puc. 3. 3aBucHMocTb BbIxofa HelpesenbuElx (J) 


im (2) Momyuatorca TakxKe mpe- W pefebuBIX (2) yraeBogoponoB Cz — Cs oT o- 


rIOUJEHHOH SHEPrHHu 
JIbHBIe YIIeBOAOPObl B 3KBUBa- 
HTHbIX KOJIHYUECTBaAX C MONOJ- . 
FOULMMM =HeIIpeeJIbHbIMH, MBI WOJLKHbI WOJYUHTb ce y rOolulve PaBeCHCTBa: 


[CoH6] aa [C5H0] a [C5H12] ae [CoHal; [CsHs] = [CaHg] = [CaHio] me [CsHe]. (3) 
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Guxod npedencnex C.-C; (2) 
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Geixod nenpedenereix C.-C; (7) 


S 
S 


CooTeercTBy1OllHe pasHOcTH NpHBeeHbI B ta6n. 1. AHamu3 WaHHpix Tad. | 
KaspiBaeT, TO paBeHcTBa (3) JelicTBHTebHO UMCIOT MECTO, NTO ABMACTCA CY- 
CTBEHHBIM MOATBEPXLCHHeEM MpesO%KeHHOM CXeMBI. HeauMHenHocTs BpIxolla 
NpeWebHBIX Ta3OB Wake IPH MaJIbIX MO3aX MOXKET ObITh OODACHEHA TEM, UTO, 
CKOMbKY KOHIeCHTPaluA HeMmpeebHbIX OCH ObiIcTpO HauMHaeT cpaBHH- 
ThCA UH flaxke MpeBbllaTh CTal\MOHapHy!O KOHIeHTPalHlo PalUKavlOB, CTAHO- 
TCA BO3MOKHOH peakuua c H (um Apyrumu payukaJiamn). 


C,Hon gigeSoice: Conti, (4) 


K Kak OOpasylolivech Henmpewebuble Tasbl OCTAIOTCA Combe YaCTbIO Pac~ 
SPeHHBIMH B HKUAKON tase. OTa peakUnA KOHKYpupyetT C peakiivel pekomOuHa- 
u atomos H gppyr c Apyrom uc pawukalaMH. Pacxoy aToMapHOro BOMOposa: 
peakuuu (4) HouKeH Obl IPHBeECTH K HapytleHHIo JIMHeHHOCTH BbIXOZa MoOvIe- 
JAPHOFO BOAOpoOsa, HO, MOCKOJIbKY, aGCOMOTHBIC KOJIMYECTBA HENPeMCNbHBIX, 
AUTeIbHO MCHbive KomMUecTBa H, TO NpakTH4eCKH MbI HaOJNO/laeM JIMHeHHOCTh 
xolla BOLOposa BIIOTh Oo 11022 9B, xoTa, cTporo roBops, HeJIMHEHHOCTS 

9* 595. 


¥ 


(T. @, OCYULeCTBICHHe BTOPHUHBIX peak) NO BCeEM NpOAyKTaM AOJKHa, ¢ 
BHXHO, HacTynaTb NouTH c camoro Hayana oOyueHHA. HaOntojaemast 0612 
JIMHEHHOCTH BbIXOJOB ABJIACTCA MpHOMMKeHHON, OMpPeeIAeCMOH UYBCTBUTE 
HOCTbIO AHAJIMTHYeECKUX MeTONOB, UH CYMIECTBEHHA JIMUIb JIA OLGHKH WHTeEPB 
703, B KOTOPOM BO3MOX%KHO pa3yMHoe OnpeseeHve paWalMOHHO-XHMHUYECI 
BbIXOJOB MpPOAYKTOB palvonnsa; HaOwIOLaeMaA HeJIMHeEHHOCTb KPHBbIX PHC 
BEPOATHO, OOYCOBJICHA 3aL[HTHBIM JeHCTBUeM HelpeeJIbHbIX. 
PaavalHOHHble BbIXOZbl, paCCYHMTaHHbIe 3 JIMHCMHbIX Y4aCTKOB KDHE 
Wid paylMonusa rentana, coctaBisiot (Momekys/100 9B) He 4,5, CHa ( 
MIpeeJIbHbEIe YrsIeBoOLO 
mr C,—C, 1,6, Hen 
Je@JIbHbIe  yrsIeBosOpc 
as C,—C; (paccuuTaHo 
emane/n vray HakIOHa KacaTe. 
002 HOH B Haualle KPHBi 
~0,4, %*uaKMe Hel 
Je@JIbHbIe COeHHEHUA 2 
Ha puc. 4 moKa3 


2-MONb/N x 


SS) 


—p—- 


Buixod uoxaane@uHoe (1,2,%,5) 


S 3aBHCHMOCTb BbIxXONa Pi 

Q2 TS JIMUHBIX KHIKUX ovleq 
. BS HOB HM JWeHOB OT 03 

NS Pa3HUHbIe CTPYKTY} 

a Q005& omeUHOB ObWIH UeHI 


(PHIMpPOBaHbI H HX KOU 
yeCTBa OlpeesleHb — 
i 

SD ODO a ee wH(ppakpacHbiM cieKTp; 
L030 MOPJIOWeHHA Ha CHeKTT 
cborometpe MKC-14 cmp 
Puc. 4. 3aBHcHMOcTb BbIXONa seat Ra iaein'- 3moH u3 NaCl. Cnexty 
Goa hte wictieneet pon CF ANS Spout uvcen (16);  CHATEL UPH Tou 
2—rpauconebunet; 3 — yuenur; 4 —a-onebunn, 5—sunnt- 0,1 mM. HanOonpwini B 
UeHOBEIe CTPyKTYpbl XOX aioT TpaHcouedul 
(v= 865 “cM>) Se 
= 105), sHauuTeIbHO MeHbILM — a-onepuHn (v =0,912 cmt, E=15 
M BHHWJIMeCHOBHIe CTpyKTypbi (v = 889 cm7!,*E = 140). OrHocutenbuHaa oOutr 
Ka ONpeAeeHuA OeHHOB KaxKAON CTpyKTYypbI He MpeBpiuaeT -—-8%. Conepx 
HHe OeHHOB, BLIYMCIeHHOe CYMMHPOBaHHeM KOHICHTpallul YKa3aHHbIX CTPY 
TYP, XOPOWO coBMayaeT C JAHHbIMH ONpeLeeHuA OePHHOB OPOMHbIM MeTONO 
KouIeHTpalluad QHeHOB ompeyeialach MO CMeKTpaM MOTJOMeHHA Mp MOMO! 
KBaplleBporo cnexTporpada MCTI-28 dororpapuyeckHM MeTOJOM B O6sac 
2300 A. Monapubiit KosppulnexT ‘Norawenuva Oni ompesemen no renrayque 
M paBussca 10%. OrkmoHeHHe OT JHHeHMHOCTH 1A OOpa3z0BaHHA ONePMHOB Mf 
HCXOMT BOMH3H 203 10—12-107! 9B (puc. 4), aHanorMuHO KpuBoH gua FE 
HuTepecio OTMeTHTb, YTO Cpe XKMAKUX HEMpeebHEIX COEMMHCHHH (1a! 
mp ose Bcero ~1 -10* 9B) ~20% cocTaBsAIoT TAKEMbIe HEMpesebHBIe (C UI 

JIOM YIIepOAHbIX aTOMOB Gombe 10) (‘). 

WUnctutyT neptexumMuyeckoro cHHTeSa Tocrynuno 

AkajemHw Hayk CCCP 18 XI 1959 
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UMTHPOBAHHASA JIMTEPATYPA 
i JI: C. [L.o.a.ax, A.B.) Omene s, Hea. YQepuak, AH, 119, Ne Qe 


(1958); Tp. I] MexazyHapogu. Kon. no MHpH. HcnomD3. aToMH. 3He ruv, )Kenesa, 1958, 
M., 1959, crp. 254. 7-H. A. Dewhurst, J. Phys. Chem., GL. Ne 11, 1466 (1957); — 
Now, 151958) :5.. 2.1: A: sDeeuw, fans fF. H. Winslow, J. Chem. Phys., 26, Ne 
969 (1957). 4 J.oM. Cafttrey, A; O. Alfteneiy. Phys. Chem., 62, Ne 1, 33 (195 
Swe len NT Wx ae 3opun, A. E. Exesnesa, Hayuy. gokn. Bucm. m 
cep. XHM. H XHM. TexHom., Ne 4, 724 (1958). © A.M. Bponckuid, lO. A. Kon6bauc 
ckuul H ap., JAH, 122, 1035 (1958). 7B. T. Bepesxuu,! H. M. K. yc, 7am 
Hors JI. C. Tomax, A.B. Tonunes, H. @. Yepusak, JIAH, 129. No 5 oe 
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Jlokxayn Akanemun nayrk CCCP 
1960. Tom 131, N: 3 


PHSHTECKAA XHMHA 


JI. F. FAHHUEHKO, M. M. EPOPOB, B. ®. KHCEJIEB, 
K. F. KPACHJIBHHKOB u TF. C. XOJAKOB 


CBOHCTBAX MOBEPXHOCTH_ BbICOKOAMCIMEPCHOrO KBAPI[A 
(ITpedcmaeneno axademuxom M.' M. [y6uxuneim 8 XII 1959) 


Kak H3BeCTHO, aJCOpONMOHHbIe H 9HEPreTHYeCKHE cBOLCTBa CAHHHILbI M0- 
XHOCTH KPeMHE3eMa CYIIECTBEHHO 3aBHCAT OT CTeNeHH ee FHApaTalluH, KOTO- 
A ONpefeiAeTcA KPUCTaJIJIOXMMHYECKHMH OCOOeHHOcCTAMH CTPOeHHA MOBepx- 
cTH. B 6ombUIMHCTBe aCOpOUMOHHEIX HCCIEXOBAaHHH, BEINOJIHCHHBIX Ha KBaplle, 
HMpOcbl MpHpoOAbl HW CTPOeHHA MOBepXHOCTH HU ee 
WAHHA Ha afCOpOUHOHHbIe CBOHCTBa He nNosBepra- 
Cb cnellvasIbHOMy H3y4eHHIO. Mmetoulveca mHTepa- 
PHBIe JaHHbIe YKa3bIBaloT Ha 3HA4HTeJIbHOe PacxoxK- 
HHe BEJIM4HH CTeNeHH THApaTallWwu MOBepXHOCTH H 
C/IBHbIX H3OTEPM afcopOuHH, UTO OODACHANOCh HOO 
UAHHeM TIMHHCTHIX NpHMeceli B OOpasuax (1), WHG6O 
WMuHeM CYOMHKPOCKONMYeCKHX TPeUluH B OTIeb- 
IX KpUuCTawiax KBapua (7). Kak Opino nmoKa3aHO 
(3) OMHOH U3 MPHYHH 9THX pacxo*KseHHH MOET 
Th adcbeKT arperalluuH uacTH, KBaplla Np cyxXoM 
Moule. OTCYTCTBHe BO BCex paOoTax No ucceqoBa- 
10 acop6Uuu HM CTeNeHH FrHApaTalHu MOBepXHOCTH 
apila, B TOM uNcnNe H B_ paOoTe (7), yKa3aHHH oO 
ocoGe H3MEJIbNCHHA KBaplla H HeyyeT BO3MO%KHOFO 
pekTa arperalluuv uacTul, 3aTpyAHAeT MHTepmpe- 
[HIO MU CpaBHeHHe MOJYYCHHBIX PKCNEPHMeHTAIbHBIX 
HHBIX. Bompocpl CBi3H CTeMeHH THApaTallM MOBepx- 
CTH CO CTPyKTYpOH MOBepXHOCTHOTO COA U OCO- 
JHOCTAMU eFO CTPOeHHA AJA OOPa3ILOB BHICOKOJUC- 
ICHOFO KBapila B HACTOALLee BPEMA HeJIb3A elle CIH- 
'h BbIACHCHHbIMH. 

B sTo paOoTe MpI MocTaBHsIM ceOe WesbIO Hcce- Puc. 1. Usorepmsi nepsuy- 
3ATb AJICOPOMMIO NapoOB BObI (MOCKObKy aycopo- ae anencnan (A) u o6pa- 
A BOJ[bI BECbMa YYBCTBUTEJbHa K COCTOAHHIO NOBepx- Beas 80 renee 
TH (4)), H CTeMeHH FHfpaTalMv NOBEPXHOCTH NMOpO- Kp-3 (1), Ku-5 (2), ed 
OB KBaplla, pa3JIHYHOH MCMepCHOCTH, NOJyyeH- (3), Ke-6 (4) 
X MOMOJIOM OJHOrO HM TOTO %e HCXOMHOrO OOpasila. 

A-UcKm0ueHHA oddpekta arperalnu (*) BCe HCXOJHbIe NOPOWKN NomyyanHcb 
{OIOM TIpospauHOro KPHCTaJIMYeCKOrO KBaplla C H30bITKOM BOLI B CTaJIbHOH 
poMeIbHULe. Handonee rpyOoqucnepcHp oOpasel, KB-6 Opi mpuroToBweHr 
reM JIPOOJICHHA KPUCTaIOB KBaplla B CTYMKe, TaKKe B NPHCYTCTBUM H3ObITKAa 
it. TloulyueHHple MpH pa3HbixX pexKHMaX MOMOJIa MOPOWKH, Kak UH B (*) oun- 
IMCb OT mpuMecu xeesa. M3mepenua afcopOuun MapoB BOsbI H as0Ta, a 
OKe OMpeyeseHve CTPYKTYPHOM BOLL NPOBOAMINCh Ha OObEMHOM ycTaHoBKe. 
IVYCHHbIe JaHHpbIe MpescTaBeHbl B TAO. 1 uw Ha pre. |. 

Kak BugHO 43 puc. | HataJIbHble yuYacTKH MepBHYHbIX H3OTEPM JIA Bcex 
a3Il0B, MpoKavieHHbIX mp 200°, MexaT 3HAUHTeIbHO BpIIle COOTBETCTBYIO- 
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NOJYYCHHbIX MOCJIC JWJUTeIbHOTO BbIep*KUBal 


° 
o6pasloB B Napax Boxb npH p/ps= | u TemMnepatype 202276 pee 
PUJUMOMY, NOTOMY, UTO OOpaTHMas alcopOlMA apoB BOAbI Ha TAaKUX O 
mipoTeKaeT C MeHblleli 9HEprveH, YeM Ha oOpasuax, MpokaJieHHbIxX MPH 


Ta6Oaunma 


AcopOWuHOHHbIe M CTpyKTypHble XapakTepHcTHKH o6pasiloB 


Heo6p 

T-pa mpo- YAeubH. Jiuametp ee oe weit ne Mas é 

ieee naan eG EM ae pared marge hasnt, % con, A MN 
= 

Kp-3 200 5,8 , 0,7 
300 00,8 44 5.3 90 AD 
Ks-4 200 6,7 0,9 
300 9210 43 Bie 45 39 | 

Ks-5 200 9,9 1,7 
a 34,7 72 an 28 40 ) 

Ks-6 200 I 12,4 Fas 


HO Bpllle, YEM yY CHIMKareeli, MpOKaJICHHbIX TIpH TeX Ke Temmeparypax ( 
V3 ta6n. 1 uw puc. | cnenyer, uro creneHb ruApaTalH MOBepXHOCTH H yJleJIbH 
B €JIMUHHbI ACOpO.1Hv B HadaJIbHOK YacTH H3OTEPMbI NpH OJHHX H TeX Ke YCOBH 
OOpaOoTKH HeEOAMHAKOBbI JIA pasHbIX OOpa3suoB. YKa3aHHoe PacxO*KeHHe | 
JIM4HH CTe€MeHH PHpaTalvu UW YAeJIbHBIX BeJIHUMH aCOpOWUMH B WaHHOM CJlyt 
He MOKeT ObITb OOBACHEHO Pa3JIHUHbIM NPOMCXO*KWeHHeM OOPasllOB H BO3MO 
HbIM 9pPeKTOM arperalluH, KaK 9TO MMeJIO MeCTO B paboTax (?,”) H, MO-BAMMON 
CBA3aHO C pa3JIM4MeM B CTPyYKTYpe MOBEPXHOCTH HCCeEOBAHHbIX OOpa3lloB. 
JleTaIbHble pacueTp: CTeMeHH THApaTaluu MOBepXHOCTH Ha OCHOBe paccme 
peHHaA KpucTammorpapuyeckHx cCeyeHHH UfeasIbHOTO KPUcTaJa KBaplla Onl 
nmpHBegzeHnt B (’). ABropnt (’) yKa3bIBaloT, 4YTO HCMOIb30BaTb 9TH pacueThl I 
MOPOWKOB KBaplla 3aTPYAHHTebHO, MOCKOJIbKY B 9TOM Cuy4uae HeH3BeCT 
paciipeyemeHHe NOBepXHOCTH 4acTHLL MO UX KpHcTalIorpapuyecKkuM ceyeHUs 
TlosyueHHple WaHHbIe MOFyT JaTb JIHWb MpescTaBseHHve O BePXHe€M H HUOKH 
mpeqenax (pH OTCyTCTBHH TepMHYecKOH OGpaGoTKH), B KOTOPBIX MO>xKeT J 
*KaTb CTeMeHb FHApaTalMH MOBepXHOCTH NopowKoB KBapla. IlonpiTKH yToU! 
HHA STHX JaHHBIX, ClelaHHple B (*,°), HCXOLA U3 MpeMMONORKeHUA O KAKOM-JIP 
BeEPOATHOM PaclipeACIeCHHH NOBePXHOCTH YaCcTHL NO UX KpHcTamorpaduyeck 
CeY€HHAM, MPHBOAWIH K HeEKOTOPOH MpeseibHOH rufpaTalMH, xapakTepusy 
tel, 10 MHeHMIO aBTopos (8), He TOMbKO NOBepXHOCTb KBaplla, HO H MOBepxXHos 
Apyrux Mojupukalui KpeMHeseMa, HallpHMep, cHMKarea. Tem caMpIM My 
3HaBaJlaCb H€3ABHCMMOCTb CTeMeHH PHApaTaluu MOBeEpXHOCTH H, CeIOBaTeVIbI 
ee CTPOCHHA OT pAa PakTOPOB, OnpexeAeMbIX «Ouorpadueli» OOpasila. 
CorjacHoO COBpeMeHHBIM MpecTaBleHnamM (*), nmoBepXHOCTb KpucTasma 
MPHHUHMe, H€Ib3A PaCCMaTPUBaTb Kak HeHapyMeHHY!O CTpyKTypy. Beitub (°,. 
MCXOJA H3 YCIOBHM ONTHMaJIbHO SKpaHupoBKu Si** uona yKa3pIBaeT, TO! 
HMM H3 IlyTeH MOHWKeHHA MOBePXHOCTHOM SHEPrHM KPUCTalMa ABMAeTCA Te 
PYKUMA ero pelleTKH, MPHBOAAMAA K JyUWeH SKPpaHHpOBKe KaTHOHAa, NpHt 
B cJlyyae KPeMHe3eMa MepecTpolika NOBepXHOCTHBIX TeTPaz4poB SiO, npoucxo) 
TaKHM OOpa30M, 4YTO Ha NOBepXHOCTH Gy {lyT Bceryja HAXOMUTLCA ATOMBI KUHC. 


* 
Kpome Toro, Ha MopepxHocTH KpeMHeseMa IPH HUSKUX TeMMepatypax OOpa6oTKH MO 
MPHCYTCTBOBATh TaKKE Il KOOPAHHANMOHHO cBA3aHHaA Boga (6). 
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te 


a. [lp 1poO6meHHu KPHCTaJIOB KBaplla B pesysIbTaTe MexaHuyecKUX BOSLeH- 
i Ha MOBEPXHOCTH YaCTHIL BOSHUKAeET AMOPPU3OBAaHHbIH CIO, MOAOOHBII CuO- 
Betmbou *. Hannune Takoro cof Ha NOBepXHOCTH poOweHoro KBapita 
O MNOATBeEPXKMeHO Pa3s/IMYHbIMM MeTOaMH, B TOM YMCIe: peHTTeHorpaduye- 
MM HW SJeCKTPOHOrpauyecKMMU HCCeOBAHUAMH, JaHHbIMA Audpepenunab- 
O TEPMHYECKOLO aHaJIH3a, UCCJIEIOBAHHAMH W.-K. CN€KTPOB HM H3MepeHHAMH 
prBOpuMoctTH (12-14). Takum OOpa3om, B Mpollecce NOMOJIa KBaplla IpOHCXOAHT 
e@HeHHe yNaKOBKH MOBepxXHOCT- 


. t 3 
x TeTp asipop SiO,. Ha orHo- | 24 fp Mie 
€NbHO JI€EPKy!O MOABHXKHOCT lay 
pasypos SiO, B o6beme yka- 81400. 
aeT cyllecTBOBaHHe  Tomu- 3 NaS 
p 20 3440 88 
PHEIX NpeppalieHHH ya eel Ss 
McTaIM@ueckoro KpeMHe3ema Nise SSS 
’ RON} & 
OTeKAIOMIHX MPH CpaBHHTebHO © | (oS 
BICOKHX TemnepaTypax 117— .. 2 4 & 8 WM 12 14 muM 
© (ysb-Tpugumnt, aSsp-Kpu- (podénmumentnocms usmeneyenua 
OanHT). MoxkHO mpegnoso- pay ey 


ITb, TO Tepectpolka Terpa- Puc. 2. 3asucumocts pacrsopumoctu (/), coyepxa- 
pop SiO,, ua mMoBepxHoctu 6y- on aMopuolt ashi (2) M ynebHOH MoBepxHocTH 
p OGeruaTbcA YCOBMAMH HX Spe dmg a RaCpoven ieee HOME 
HOCTOPOHHeH CBA3H C O6beMOM. 

TWacHO C aHHbIMH (2”), 6 mM0- 

PXHOCTHOM C/10e MONOTOrO KBaplla He OOHapyKeHO Kakux-mH60 KpUcTad- 
igecKHX MOAMDpHKaWHH SiO,. IlnorHoctb amMopdv30BaHHOTO CJIOA MeHbIlle, 
M KPHCTaJIMueCKOrTO a-KBaplla, HO Oosbiue, YeM Y MwaBJeHOrO KBaplla. 

JA OleHKH JOH aMOpHOro CJIOM B UCCIENOBaHHbIX HaMH OOpasilax KBap- 
-MbI HCNOJIb30BaIN AudpepeHUMaJIbHbI TepMHYeCKHH aHasmH3 (17), MOsBOMAIO- 
4M 110 TellioTe a<>f nepexoja B KBaplle ONpeseIUTb MPOLMeHTHOe cOsepxKanue 
MCTaJIMIMYeCKOrO KBaplla, cmocoOHoro K aTOMy Mepexogy. [losyueHHple 1aHHBEIe, 
rakwKe PaCCUMTAHHbIe TOJMIMHbI aMOpdHOoro cJIOA MpelcTaBseHpI B TAG. 1. 
Id BLINCHEHUA CakTOPOB, BJIMAIOWIHX Ha aMOpdH3allvio KBaplla, Opin 0- 
ABJICHbI CMeWMaJIbHbIe UcceqoBaHua. Kak BHAHO U3 pc. 2, cofepxKaHue 
lOpmPHoHK cba3bi U BeMUHHA YebHOM NOBepXHOCTH KBaplla BO3PAaCTAaIWT C yBe- 
[WCHHeEM BpeMeHH NoMOwa. TowuluHa aMOpdH30BaHHOro CJIOM Mp 9TOM H3Me- 
[eTCA He3HAYHTeIbHO. JLIuTebHbIN NOMOJ B CTYNKe NpHBel K OOpasny KB-6 
a0n. 1) c Mano yenbHOH NOBepXHOCTbIO, HO OoObUIeH TOMMHHOK amMopduoro 
Ox (B 9TOM CuIyuae, NO-BHAHMOMY, MexaHHuecKand paOoTa TviaBHBIM OOpa30M 
Wa 3aTpaueHa He Ha paCKOJI KPHCTaOB, a Ha UX Jehopmauniw). Pasynopa- 
YuBaHHe pellleTKH MPHBOUT K YBeHYeHHIO ee CBOOOAHON SHeprun. Mccaejo- 
HHe PaBHOBeCHOH pacTBOpHMocTH (pHc. 2) NOKa3bIBaeT POCT KOHILeHTpallun 
O. B pacTBope MO Mepe YBeJIMYeHHA BPCMEHH MOMOJIa HW MpOWeHTHOrO cojepxa- 
id aMopdHOH da3bt. 

CreneHb rufpaTaluu NOBepXHOcTH OMpesesAeTCA YHCOM CBOOOAHEIX yIJIOB 
TpazipoB SiO, Ha NOBepXHOCTH H, CleMOBaTeMbHO, 3ABHCHT OT HX YMaKOBKH. 
3 H3JIOMKEHHOFO CleqyeT, UTO BEIHMUHHA CTeENeHH FHApaTallHH ake mp coBep- 
HHO HJICHTHUHBIX YCJIOBHAX MOMTOTOBKH He MOXKeT OpilTh OAMHAKOBOH AIA 
3HBIX OOpa3siloB KpeMHe3ema, a OlIpeeJIMeTCA, B OCHOBHOM, CTPOeHHeM HX M0- 
pxHoctu. Kak caenyer u3 Tan. 1, oOpa3iibl C MeHbIleH yeubHOH MoBepxXHO- 
BIO OONAaLalwoT GobWeH ru~paTalluel moBepXHOCTH. CooTBeTcTBeHHO ajcopo- 
[OHHAA CIOCOOHOCTh eA MHUILbI MOBeEpXHOCTH HEMHOFO BOSpacTaeT C YMeHbIIIe- 
ieM JucnepcHocTH KpeMHesema. EcsM OCHOBbIBaTCA Ha NAaHHBIX (5), cormacHo 
TOPbIM MOBEPXHOCTHAA SHEPrHA CHJIOKCAHOBOM MOBePXHOCTH COCTaBJAeT 
9 spr/cm?, a cHaHomOBoH 129 spr/cm®, TO AA YaCTHYHO rHuypaTHpoBaHHoro 
JeMHe3eMa YesbHad MOBeEPpXHOCTHad SHeEprHA OyAeT BOspacTaTb C YMeHbILIIe- 


* B 1921 r. Beitap6u (11) o6napyxXH AecTpyKuMI0 KpucTai0B Np NOMMpoBKe MeTas/H- 
CKUX MOBepXHOCTeH. 
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HHeM CTeHeHH ruspaTanuu moBpepxHocTu. 3 Ta6. 1 H aHHbIxX, NOyIeHH: 
WIA cuauKaree (1°), cnelyeT, YTO yebHad MOBEPXHOCTHAA SHEPrHA HME 
TCHICHILHIO K YBeIM4YeHHIO C POCTOM JMCMepcHOcTH OOpasila H, COOTBETCTBEHE 
C YMeHbIIeCHHeM CTeMeHH PHApaTalWH MOBepXHOCTH. OTH TaHHble NOATBEpK 1a 
Touky 3peHusa Beiinsa (°,1°), corsacHO KOTOpOH [Id OUCHb MaJICHbKHX KPHCTE 
JIOB JOJOKHO Ha6mloyaTbcA YBeMYeHHe YleJIbHOM MOBCPXHOCTHOH 9SHEprk 
B cay4ae MOuJLyNpOBOAHHKOB 3aBHCHMOCTb aCOpOMMOHHbIX CBOMCTB OT JMCHe} 
HOCTH ajcop6euTa Obivia O6ocHOBaHa B paOore (*”). 

Tloyyenupie HaMH JaHHBIe He COrmacyloTcs C BEIBOZaMH (?,7*) o TORK DECTBE 
HOCTH aj[COPOLHOHHEIX CBOHMCTB MU MpesesbHOH PuApaTal\u CHIMKarelen MW Kp 
cTauiM4eckoro KBaplia. TlogTrBep»KmeHne stoi TouKH speHus C. II. PK qaHoB 
BHAT B cbakTe COBNaeHHA «aOCOJIOTHBIX» H30TEPM aCOpOUNH MapOB BO br 
oOpasilax KBaplla M cuuKarele. B cBOMX pacueTaX OH HCIO/b30Ba/1 Be) 
yebHOH NOBepXHOCTH, PacCUMTAaHHble H3 TeX Ke USOTEPM, AIA KOTOPbIX 3aT) 
CTPOHT «a6comoTHy!o» usoTepmy. B (!*) 6pi0 MoKa3aHO, YTO H30TepMa C OF 
KOH BeIMUHHOM KOHCTaHTHI C no BOT OyzeT npv STOM Bcera COBNaaTb, N 
CKOJIBKy KaueCTBeHHOe pa3JIHuHe NOBepXHOCTH aBTOMATH4eCKH YUHTHIBAeCT 
ee BeuuHHOH. [lpm TakoM pacuete, HaNpHMep, COoBNaaloT «aOcOJIIOTHbIe» 3 
TePMbI Ha THAPpaTHPOBaHHOM HM MeTHJIMpOBaHHOM CHJIMKareax, OOsaaronl) 
KaYeCTBEHHO pa3JIMUHOH moBepxHocTbIO (7°). TakHM oOOpa3s0M, MpuBeXeHHl 
B (?,18) TaHHBIe HEIb3A CUHTATh MOATBEPKJeHHeEM OAMHAKOBOH CTeNeHH PMApaT 
HH, a, CCLOBATEMbHO, HW COCTOAHUA NOBEPXHOCTH Pa3H4YHEIX KPCMHE3EMOB. 


Mockosckuit rocyfapcTBeHHbIt yHMBepcuTerT Tlocrynuuio 
um. M. B. Jlomonocosa 20 XI 1959 
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1960. Tom 131, Ne 3 


PH3HTECKAA XHUMHfA 
A. A. TOXUITEMH uA. TM. TOXWITEMH 


KHHETHYECKOE YPABHEHHE HEOBPATHMbIX PEAKIMA 
B OCLMJIJIOFPA®MYECKON NOJIAPOTPA®HH 


(IT pedcmaeaeno akademuxom A. H. @pymxunvim 18 XII 1959) 


_ YpaBHeHHe MaKCMMaJIbHOrO TOKa HeOOpaTHMOM nomAporpaduyeckoH BOMHEE 
1 1 f 
Tp = 3,01-105n (an)*SD“C,v”, 


piBeeHHoe Jlenaxeem (*), oTpaxkaeT Audpy3voHHy!0 npuposy ToKa. Oxo cBa- 
bIBAeT TOK C KOS@PHUNEHTOM Au@py3uuH D u cKOpocTbio H3MeHeHHA NOTeHILMa- 
la v. Oech HW B Ja/bHeHUIeM NPHHATHI CMeqyoulMe O6O3HayeHHA: Cy — KOH- 
[eHTPallHaA HCXOMHOPO BeulecTBa B Macce pacTBopa (MOWIb/Ma1); C(O, t)—KoHIeHT- 
alld BOH3H SIeKTpoya vepes Bpema ¢ nocse Havana aneKTpomu3a; E — no- 
CHI[HaJl 3IEKTpOa OTHOCHTeJIbHO H. B. 9. (B); Ep — noTentuvan nuka; J — ToK 
JIEKTPOXHMHYECKOH peakUHH (a); 1p — TOK muKa; ko — KOHCTaHTa CKOpocTyH, 
THeECeHHad K NOTeHWHasy H. B. 9. (cM/ceK); m, w, » — BCMOMOraTembHbIe Mepe- 
(CHHBIe; 7 — UHCNIO SJICKTPOHOB peaklHH; gq = unF/RT; S — naotlayp 
mekTpoya (cm*); x — paccTosnue oT aiekTpoga (cm); F — cbapageti; R —ra- 
OBad nocTosHHad; TJ — Temnmepatypa (°K); a — OapbepHnili Kosdpdulneur; 
f. COOTBETCTBYeT CTAHH, ONpesenAtouleH CKOpocTb; 6 — ycOBHaA eHHUIla 
ISMepeHHA KOMHUeCTBa Mm; p(t) = OC(0, i)/Ox. 

Hwxe Oyler BbiBeqeHO MpocToe ypaBHeHHe, BbIparkKaloulee MaKCHMaJIbHbIK 
OK 4Yepe3 KOHCTAHTY CKOPOCTH HM MOTeHWHAaJ NHKa, BCera H3BeECTHBIH H3 OCILHI- 
iorpamMpi. Bmecte c TeM OHO He OyJleT COJep*KaTb CKOPOCTH H3MeHEHHA MOTeH- 
Masa u Koxppulnenta Ludpy3uu, KoTOppili acTO HeH3BecTeH. BpiBO, OCHOBaH 
[a YTBepxKeHHH, TO OTHOUIeEHHeE KOHWeHTpallWu pearupytoulero BellecTBa | 
 IIpH9JIEKTPOAHOM CJ10e K eFO KOHILCHTpallMv B MaCce pacTBOpa AVIA TOUKH NHKa 
cera MOCTOAHHO HW paBHO 0,230. Ono He 3aBHcHT oT D, uv AW ApyruX BeAHUHH. 
ITo6bl NOKa3aTb 9TO, WemecooOpa3sHo MpHBeCcTH HHTerpasbHOe COOTHOMWeHHE 
(OKy KOHWeHTpaluei u ee rpafHeHTOM Ha rpaHuile sneKTpoga (*) 


C(0, ete ae Teles (1) 


0 


- 6espasmepHomy Buy. IlogcTaHopKa 
© = Go V xq/D db, tS om/q, ia ou/q (2) 


| mocuieyyrouree flemeHue Ha Cy jaioT 


CNUs Cras eee = p(y) de (3 
Co ceili Vn—»p ©) 
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Ecnu peulectBo mojaeTca K 9eKTpOLy TombKO nyTem pudpysuu, TO As 
HeoOpaTHMoH peakiut 


I nF ) 
> = De (t)=C(0, f) ky exp | —o x EW ( 


, 
Buipaxan orcioga C(O, ft) uw noycTaBsiad ero ‘3HadeHHe B (1), nomy4H 
YpaBHeHNe OTHOCHTeEIbHO ¢ (f) 


sat 
Do (t) = Ry exp (—a FOE )[Cy Ve — le (E 


0 


Ta xe nojctTaHopKa (2) npeoOpa3yeT ero B ypaBHeHHe OTHOCHTEJIbHO b (dm 


m 


b (8m) = #_exp(—a-f E)[I-V 8 | Se). ( 


mi— 
S ie 


Jina norentvana, mMHeliHo usMeHsiomeroca co Bpemenem, E = E — vt 
MHOXKUTeJIb Tepes, KBalpaTHbIMH CKOOKaMM B (6) mpeoOpasyeTcH K BHI} 
exp (6m—s), rfe 


o = anFE/RT + 4/2 1n Deg — In Rp. (7 

B 9THx O603HayueHHAX 
S x ese op) d . 
lle) exp Ore es) | MB a (8 


Buauase (ft = 0, m= 0) TOK M NponopiHoHanbHaa emy BemuuMHa > pak 
THYeCKH paBHb Hy. M3 (8) cenyet, 4To 


d (+0) = 2° — ole-*), (9 


T. e. O(+ 0) ormugaetca oT e-* Ha MaJy!0 MopamKa pBpicwiero, vem e-°%, 1 
MOTOMY TIpH MaJIbIX @~° HX MOXKHO CYMTATh paBHbIMu, Bo3MoXHOCTb BbIOOp. 
s corjlacHo (9) u30aBJIAeT OT HEOOXOMUMOCTH BHIYHCAATS ero 110 cbopmyste (7) 
B pacuetax MOxKHO olpedeiHTb 3 Tak, TOOL! b(+ 0) 6bIM0 paBHO HeKOTO 
pol 3aaHHoi Majo BenuuuHe, Harpumep 10°. Ilocneauaa BplIOupaetca co 
pasMepHo JlonycTuMon norpeHoctTu. IIpousson Bpi6opa o B yKa3aHHbIxX rpa 
HWWax He H3MeHAeCT CyllecTBeHHO dyHkuuH (dm), a WHIIb U3MeHAeT pac 
CTOAHHE MeC%KAy HavaJiOM OTCYeTa apryMeHTa HM TeM ero 3HAYCHHEM, B KOTO 
poM JlocTHraeTcaA ee MaKCHMyM. 
Takum o6pasom, $(6m) vu, cieqoBaTebHO, uNTerpas 


m 


FeV ¥ (dp) de 
T=Ve\ a (1c 


H€ 3aBMCAT OT MapaMeTpoB oMbita u BellectBa. Ho Torga oT HUX He JOM 
HO 3aBHC€Tb HM OTHOMeHHe KOHUeHTpallu, onpememsemoe Bbipaxennem (3 
Tak Kak TOK 9JleKTpoxMMuYecKoH peakuuu u dynKiuA (3m) npoxo_aT a 
pe3 MaKCHMYM OJHOBpeMeHHO, TO MaKCHMaJIbHOMY 3HAYeCHHIO TOKa COOTBE’ 
CTBYeT BCerfa OMHO H TO Ke OTHOUICHHe KOHILeHTpalnit. 

Jina ero onpeyenenua untrerpan (10) Opn npencraBneH to cbopmy lan 
ONMCaHHBIM paHee (*). Sarem u3 (8), (10) u (3) Oplmu NocMeqoBaTebHO onpt 
Tenens sHayetua (5m), T(m) u C(O, m)/Cy Wa t= 1, 295. be Daw 
MIpHHATO o = In 10%?, 6 =0,23026. PesynetaTs! npHBefeHbl 8 Tada. 
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0 


Te aOrn wala a4 


~ Cc (0, t) ore 

| I wv m | ea | Ht | u) 
0 | 41,0000 0, 0000 0,0000 18 0, 9329 0;0671 0,0374 
4 0,9995 0,0005 0, 0008 19 0, 9165 0,0835 | 0,0459 
2 0,9989 0,0014 0,0010 20 0,8977 0, 1023 0, 0566 
3 0,9984 0,0016 0,0013 Bh 0,8720 0, 1280 0, 0693 
4 0,9978 0,0022 0,0016 22 0, 8427 0,1573 0,0843 
5 0,9970 0,0080 0,0020 23 0,8078 0, 1922 0,1017 
6 0, 9960 0,0040 0,0025 24 0, 7667 0),28383 0,1215 
if 0,9949 0,0054 0,0031 25 0,7192 0, 2808 0,1435 
8 0, 9934 0, 0066 0,0040 26 0, 6654 0, 3346 0,1674 
9 0,9916 0,0084 0,0050 27 0,6057 0,3943 0,1915 
10 | 0,9893 0,0107 0,0062 28 0,5412 0, 4588 0,2155 
44 0, 9864 0,0136 0 ,0078 29 0, 4738 0, 5262 0.2375 
WP 0, 9828 0,0172 0,0098 30° |. 0),4057 0, 5943 0, 2560 
13 0,9783 0,0217 0,0123 34 0, 3394 0, 6606 0, 2697 
14 0,9727 0,0273 0,0154 32 0,2777 0, 7223 0,2777 
15 0,9657 0,0343 0,0192 38 0)2223 OST. 0, 2800 

| 46 0,9570 0,0430 0,0240 34 0,1747 0, 8253 0,2771 

7 0, 9462 0,0538 0,0299 35 0, 1364 0, 8636 0, 2723 
IRI al 4 
* YcmopHad elHHuNa apryMenta AE = 0, 2303 — EB. TIpu 25° AE=0,00591/an. 


IIpu NoMouly WHTepnosAlMuH MHOroweHaMu 7-H CTeMeHH HalieHbl 3HayeHHe 
Mp, B KOTOPOM } MaKcHMaJIbHO, H oTHOMWeHHe C (0, t)/Cy B sTOH TOUKe: 


f om, 
Mp = 82,86; C(0, t))/Cy=C (0, ~*)/C, = 0,9297. (11) 


CootHowenua (11) u (4) okonYaTebHO TpHBO_AT K dbopmysie JIA MaK- 
-MMaJIbHOrO TOKa HeOOpaTHMOH peakiHu 


1,=0,230nF SC, ko exp| — a — Bale (12) 


ORUM U3 MIpHsoxKeHuli STOH ChOpMYAbI ABJIAeTCA OMpefemeHHe KOHCTAaH- 
bl CKOpOCTH Ry MO H3BECTHLIM TOKY H MOTeHWMaJly B TOUKe MakKCHMyMa 


i nF 
ho = 4,35 —-2— exp |a Fr Ep |. (13) 
IIpu 25° 
FPO OP ANONSC OS een, (12°) 
fl : 
— p 16,910nE 
ky = 0,450- 10 2 ASC, 10 he (13°) 


Tak KaK 3/eCb NoTeHIMas MuKa BXOMMT B MoKasaTeyb CTemeHH C Oosb- 
IMM KOSpPHUEHTOM, TO OH JOs2KeH ObITh H3MepeH C MAKCHMAJIbHO BOSMOX- 
oli TOUHOCTEIO. [Ip usmenenuu E, Ha | MB k, UpnoOpeTaer MHOMKUTEb 1,04. 
Aero TOUHOFO oNpefeweHuA MoTeHUHana NuKa paspaOoTaH @apepo u Bua- 
eno (#). Yuer ToKa, cos3yaBaemMoro (OHOM, TAaKxKe nNOSsBOnAET 3HaYHTeJIbHO 
MeHBIUMTh OWHOKY B OMpefeseHHH NOTeHWMasa NHKa (°). Bonbiiod u36bITOK 
OCTOPOHHErO 9JeKTpOMMTa, CHH2%KaA MOTepto noTesmnadta B Juddy3uoHHOM 
moe, Tak2Ke CMocoOcTByeT MOBbIMeHHIO TOYHOCTH (°). es 

B kayecTBe mpumepa paccuntaHa ky JA BOCCTAHOBJICHMA Nb 8 0,1 M 
acrpope TpHsioHa-B npn 25°. Jina nepsoii, ecoparauey BOJIHBI er Nf ere 
= — (0,616 otHocuT. H. B. 9., Jp = 14,28-10°§ a, Cy = 2,152-10°° Monb/Mu, 
= 1529-107? cm’, v=2,45 B/cek (VU B pacueTax He yyacTByeT), an = 
0,34. Torna us (13°) ky = 0,56-107> cm/cek. 


’ 
) 
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B dopmysbt (12) u (13) BxoguT BenuuuHa an. Ee 3HayeHve MOXKHO TIC 
JIYYHTb, CONOCTABJIAA TOK B MAKCHMYMe C TOKOM HHCXOJAULeH BeTBU MOMApC 
rpaduyeckoh ocunssorpamMbl. 13 ypapHeHua HucXOAueH BeTBU (*) cneLye’ 
Hallpumep, 4T0 Ip/Io,3 = 3,18 V an, rue Io, — 3HayeHHe TOKa MpH NOTeHI) 
ane, Ha 0,3 B Ooee OTPHUATebHOM, YeM NOTeHUMas mMKa. | 


VMuctutyT 9eKTpoxuMHn Nocrynuso 
Akajlemun Hayk CCCP 16 XII 1959 


UMTHPOBAHHASA JIMNTEPATYPA 


1p. Delahay, J. Am. Chem. Soc., 75, 1190 (1953). #2 Y. P. Gokhshteii 
- Y.Gokhshtein, Proc. 2-nd International Congress of Polarography, Cambridg 
ugust 1959. °° A.Tl.FoxmtTretu, A.A. ToxmtTeinu, JAH, 128, 985 (1959 
P.Favero, E. Vianello, Rend. Accad. Nazl. Lincei, 21, 313 (1956). *°A. § 
oxmTeiiu, JKAX, 14, 485 (1959), © A. H. Opymxkuu, B.C. BaronKuail 
. A. Hoga, B. H. Ka6anos, Kuuetuka anextpogubix mpoueccos, M., 1952, crp. 7¢ 
A.M. ToxmtTeatu, A. A. oxmtTeku, Joka. na Konb. no nonaporpabuu, Kr 
WeHeB, OKTAGpb 1959. ( 
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Hoxnxagn Akaygemun nayx CCCP 
1960. Tom 131, Ne 3 


PH3SHTECKAA XHMHA 
b. A. KY3HEWOB 


Y3YYEHHE BOMOPOAHOrO OMBEHA AILETOHA XH DBr, 
HAXOJSINHMXCA B FA3Z0BOM @A3ZE, NPM NOMOLIM 
MH®PAKPACHDBIX CIIEKTPOB 


(IT pedemasneno axacemuxom H. H. Cemenoooim 18 XI 1959) 


MccneqoBanne peak pH MOMOLLH H30TONOB HM, B YaCTHOCTH, HCCJIe,OBa- 
we peak OOMeHa KaK MOJeIM OOBIMHEIX XHMMYeCKHX peaKILWA MpuHecso 
HOO ycNexOB XHMHMYeCKOH KHHeTHKe. OWHAaKO 3TH YCNeXH CBAZAHBI C UccesO- 
aHveM, B OCHOBHOM, U7KoasHblxX peakuun. Peakwua o6MeHa B ras0BoH (base 
, B YaCTHOCTH, BOJOPOAHbI OOMeH B HacTOsMMee BPeEMA MasIO H3y4eHHad O6- 
acTb, UTO HE MO%KeT HE TOPMO3HTb 
PYrHX HccNIeqOBaHHH c HCMOb30- 3 6. 
aHveM U30TONOB BOopona. 

VMs3BecTHo, YTO coeqMHEHHA, MIpH- 
aliekallve K KJaccy  BeleCcTB, 
IMEIOIILHX HeMOJeeHHY!o Napy dJ1eK- 
POHOB HM aTOM BOJOpOXa MpUu oj- 
OM aToMe (THnNa ROH, HHal, RNH,) 
OMeHHBAaIOTCA Mey coOoK OnicTpo 
;rasopoh dbase (',”). B nacrosmel 
adore Oblia npeqmpHusata mompirKka = * "acy 
ccCleOBaTb TaKOe coueTaHHe Be- 

[eCTB, KOrla OHO BelllecTBO HMeeT pees 

enogenenHyto napy HBr, HO, pyc. 4. Cxema ycranosku ya usysenua o6Me- 
Apyroe WMeeT XHMHMYeECKHM aAKTHB-- ua. /—rasoBpaH KktoBeTa; 2— peakIHOHHbIli 
‘BI BOJOpOL (alleToH). cocyn; 3, 4, 5, 6—cocyybl Ana Xpanenua 

O6meu alletoua uv DBr u3yuasca Mie a 
BaKYYMHOM yCTaHOBKe, CXe€Ma KOTO- 
oli mpeycraBuieHa Ha puc.1. PeaKiua MpOBOAMaCb B MOJIMOJEHOBOM HM KBaplleBOM 
ocvaax 2, MOMeLeHHBIX B Meub. Ilocme peaKHH CMeCb NepelnyckKaslacb B KIOBe- 
y J, rye aHamMsupoBasocb elTrepocogepxaHve BCeX KOMMOHEHTOB CMEeCH. 
Ocy MH KIOBeTa TePMOCTaTHPOBaHcb. CielMaJIbHbIMM ONbITaMH OplwiO NOKa3sa- 
0, UTO OOMEHOM B KIOBETe 3a BDEMA aHaIH3a MOXKHO MpeHeO,eub. TyyOuna o6- 
Ha H3MepAaCb NO HHTEHCHBHOCTH Mosc B CeyIOulNx OOacTAx: 2400 cm=! 
HBr), 1872 cm~! (DBr), 3000 cm-! (CH) u 2100 cm~* (CD). Beanunnnt Jeftepo- 
OJlep2KaHUA, MOJYYeHHbIe H3 pPa3HBIX H3MepeHHH, YCpeHAJHCh. 

Tlpu6op 61 nporpagzyuposax rio DBr u HBr c yueToM 3aBucHMOcTH MHTeH- 
HBHOCTH NOJIOCHI OT OOMerO AaBICHHA, a TAKKE MO alleTOHY C H3BECTHbIM JeliTe- 
OcofepxKaHHem. Bpiwiv mpHroToBserpl OOpas3itpt, cofepxallve OT 5 no 90% D 
jepe3 Kaxkypie 5—10%), oSmeHom alleToua c TaxKeMOH BORO (93,6% D) c xo- 
apxol NaOD (pH 12). 

TlpeqpapuTesbHple pacuerpl JeliTepocosepKaHuA MPOBONMIHCh 10 HopMysie, 
OYYeHHOM 3 BhIPaKeHHA IA KOHCTAHTHI M30TONHOTO paBHoBecusA. KoxucTan- 
A PaBHOBecusA Opamacb paBHOH 0,85 (*,*). Ms0ToMHEIM cocTaB NOJIVYeHHBIX Teli- 
spOCOJepKallHX alleTOHOB MpOBepAJICAH aHaH30M Ha MacCC-cMeKTpoMeTpe 
iC-4. Anai3 Jal xopomiee coBmayeHue C TeOpeTHUECKH OXKUTACMBIMH PesyJb- 
Tamu. TloHocTbIO eliTepHpOBaHHbI alleTOH Opi NOyyeH 8-KPpaTHbIM O6Me- 
om. Kaxkylaa onepaiua oOMeHa MpOBONacb B TeYeHHe 10 que. Anerou orse- 
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NAICH OT BOAbI Heperoukow. Ocyllika npoBosWiacb IpH MOMOILM chellMalb 
npurotopienHoro Al,O; (5). Mocae ocymiku OcyllecTBIANach BTOPM4Had Nef 
roHKa. OrcyTcTBHe cCeAOB BOMLI ONpekeAANOCh MPH MOMOMLH ABOHHOH CO. 
HOUMA KaJIMA UW CBHHIIa. 

DBr cnHTesHpoBasica MyTeM pasowKenua PBr; TaAKeNOH BOJON B BakyyM 
Ocyuika ocyllecTBAanacb npv nomomu PBr;. Uucrota noJlyyeHHoro DBr onp 
yeuiaslacb 110 yiIpyrocTH NapoB mpM TemMepatype MWiaBlenun. JeiTepocone: 
*KaHHe BCeX IIPOAYKTOB OMpefesAJIOCb Ha MaCC-CMeKTPOMeTpe B BUAe BONOPOT 
KOTOPBI MoyuaJICA MO cietMabHOH MeToguKe (°). CKopocTb oOmMeHa paccul 
THIBaJIaCb MO BHIBENCHHO! Hamu bopMysie, B KOTOPOH yUTeH MepBYYHEIA H3OTO:! 
HbIM 9cpexr. } 

Ecau Hcnoub30BaTb O6O3HAUeHHA, UpHHATHIe C. 3. Porwuckun (‘), a HMel 
HO: uepes R O603HAUHTL CKOPOCTb OOMEHA HEM3ZOTONHbIX MOJIEKYW1, NPOXOAALMLes 
H€3PpHMO, M BBECTH JONOJHUTeIbHBIM yueT H30TONHOTO sipekTa, o6o3Haut 
yepe3 Rf, HauaJibHy!0 CKOpOCTb OOMeHa 


AX, SB a eee 
a uepe3 Rfy—HavambHylo CKOpocTb OOpaTHoro OOMeHa 
AX, aoBM por aX), Ree Marea | 


TO MOXKHO HaliucaTb cJle_ylolmlee udiepenuuasbHoe ypaBHeHHe JIA CK 
poctu HaKonseHuA TaAxesoro w30TOHa B AX,p, YUHTHIBAX MOH CKOpOCT 
H30TOMNHOrTO OOMeHAa OT OOIeH CKOpocTH OOMeHa 


GA/dt = RELI — ps) pp = Ri oe 


rue A; B—xkonuyectao ugotona X coorpetcTBeHHO B AX, HW BXp; Ogte 


= AlnA; = B/ mB: A, B—xonuenTpaunu BemectB AX,, BX». 
Pemienve 3TOrO ypaBHeHua B OOUIeEM BUe MpHBOLUT K opmysre © 


Rj 2% mnAB 1 ( (Pa, a Paz) (Pa, op Pa, ) ) 
tq (Poe) OLA =F mB) (op pe) Ap: re ) 
PRE fa, » = P/2G-V (p/2q)? +0/q; 9 =(k— 1) nA/(nA + mB); 
p= (k—1)(@—mBj(nA + mB)) — 1; 
k = f2/fy —KOHCTaHTa W30TONHOTO paBHOBeCua; m, nN — YNCJa paBHOLWeHHBI 
OOMeHMBAIOULHXCA ATOMOB B MOJIeKysiax AX, H BXm; 9 — Jelitepocoxepxann 


Laoauname 


KouctaHta paBHopecua k anetroHa c DBr u ametona-dg c HBr opm 248° * 


D, % 
I,—T 
Ti To mG k t oOMeHa, MHH. Hampagrerns 

mo CH-nomoce | CH-nomoce| CD-nomoce| CPeAH. aE Sad 

0,260 93,9 03,9 Dake 2,42 66 IIpam. oOmMeu 

0,224 62,0 48 ,O** Dono Pale 180 IIpam. 

(0), AB 60,4 48,6 SO) 2, 42 120 IIpam. 

0,246 Diet Done bys ae) Dyeslhyd 150 OOpatTu. 

0,236 56,4 06,4 06,4 2,28 259 O6patu. 

Or ore) 60,5 48,7 038, 4 2,24 420 OG6patu. 

2,3--0,4 


_* Obtee Aeiitepoconepxanue pH npAMom COmene 0,432 u npn o6paTHom 0,465. 
** Sappilenue mpoywesta D no CH-nonoce u 3aumKeHHe no CD-nonoce NpOHcxony 


BCJICACTBHE UaACTHYHOH KOHJeHCalMu alleTOHa Ha cTeHKe. Ham JaHHbIe TOSBOAIOT yuect 
3TO ABJICHHE. 
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eli CHCTeMBI; 0g, — HavalIbHoe jelitepocofep2xKanHHe KoMHOHeHTa AX,. 910 
aBHeHHve C OcTaTOYHOM TOUHOCTbHIO Jaer MocTosueTBo Rf, He3aBncu- 
OT TJIyOMHBI OOMeHa. 

Kak BHAHO u3 NosyyeHHOH opMyvbl Avian pacuera CKOpocTH peakiLHu 
eOyeTCch 3HaHHe KOHCTAaHTbI paBHoBecus. Hamu Oblna nonyuena KoncTaH- 

papHopecua k npn 218°, KotTopas 
asanacbh papHoH 2,3-+-0,1. Onnir- 
bie JaHHble cBemeHbl B TaOn. 1. Kou- 
aHTa 2,3 Onu3Ka K BesnunHe 1,98, 
CCUMTAHHOH TeOopeTHYecKH M0 KOJIeGa- 
JbHBIM YacTOTaM aleToHa d, *. Pac- 
THaA BeNMYHHA OTHOWeHHA CTaTHCTH- 
CKUX cyMM (Q>/Q,)%* = 4,168, a ombit- 
a = 4,6c yyetom (Q2/Qi)HBr = 2,01 (8). 

Jini v3yyeHua MexaHH3Ma peakiLun 
MeHa ObIJI OlpefesieH NOpaAoK peakilvu 

KaxKJOMY H3 KOMMOHeHTOB pu 218° 
| KBaplleBOM HW MOJIMOMeHOBOM Cocyyax *. 
| at KpHBble NpeACTaBseHbl Ha 
ce. 2. Ilepppii mopsqoK m0 aleTouy u 
Br Bugen u3 puc. 3. 

Hanee Obiia usyyeHa 3aBMCHMOCTE Puc. 2. Kunernyeckve KpuBble oOMeHa: 
SOpOCTH peaKUMH OT OTHOIWeHNA S/V.  ayetona un DBr (1 — 4) u aneTona-d, 1 
KOPOCTb peaKILHH B cocyyle c HacafKow HBr (5) upu 218°. I1—P,, = 35 MM,. 
BEJIMYMBaeCTCA MpOMOpUMOHabHO s/V. Ppp, = 420 wm; 2 — P,, =70mm, 


MM PICT. 


Ans Sip = 0,9 em+ nomyyaem Ppp,=420 wm, 8—P,,=70 mm, 
fa=21 mM pr. crt./MuH.; Aaa s/u= Ppp, =280 mm; 4—P,, =70 um, 
=—5,9 cm? Rf, = 125 mm pr. cr./MMH. Ppp, = 140 um; 5— Pag, = 70 mo, 
fee 215-5 Pan = 10 MM pT.. CT. Pyrpp = 420 mM 


pBr = 420 mm pt. ct.) 


Baila onpefeseHa TeMMepaTypHaA 3aBHCHMOCTb CKOpOCTH peakKUHH OOMe- 
a. Kak BugHo u3 puc. 4, 3aKkon Appennyca xopomo co6momaetca B HH- 


CH,COCH, ——> 


MM PT.CT,/ MU 0 100 MM pr.er. 
sits 7 
G4 
SS 
e 
iF gf 
| 
thee -02 
0) i y r 
200 400 MM prcr. 20 aes Z 
DBr of, ——> 
(c. 3. 1 — 3aBHCHMOCTb CKOpocTH O6MeHa OT Puc. 4. TemnepatypHaad 3aBHCHMOCTh CKO-- 
BIeHHA alleToHa, tf = 218°, Pop, = 420 mm; pocTu peakiwu oOmena, s/v = 0,7 cme}, 


— 3aBHCHMOCTb CKOpOCcTH oOOMeHa OT JaBuJie- Piy= 49 MM, Ppp, = 270 MM 


_ ‘HHA D Bit loo, Bae = 70 MM 


pBane 32—218°C. Jlna s/v =0,9 cm? ckopocth OOMeHa MOXHO BbIPasHTb 
/ABHEHHEM 
Rf, = 1,3-107#e — 5300/RT {aneron] [DBr] monexya/cex. 


CnenyeT lpefnonoxKUTb, YTO peakIMA UeT Merxky aycOpOnpoBaHHbIMH 


* B nmowyyeHuu 9THX JaHHbIX MPpHHuMawa yuacTue H. J. Eaxkuna. 
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Un Xe 


Ha CTeHKe MOJleKyJaMH alleTOHa WM HaJleTaloulMMH 3 TasOBOH da3sbl MO 
xynamu DBr. Ilpopegxenupili pacueT Mpef9KCMOHeHTbI IIpH yKa3aHHOM Ip 
MOMOXKeHUH C OWCHKOM CTeMeHH 3aMOJHeHHA UM TeNJOTHI alcopOuMu AaeT 
auauny 107%. 

B caMoM Jese, NpHpaBHAB CKOpOCTb OOMeHa Ha HOBepxXHOCTH u qr 
MaJIbHO pacCUHTaHHy!o OObEMHYIO CKOPOCTb, NosyuaeM 


ye BRE 
m0 ge—FucwRT — Ronse 20 5 


s — 
gi 4 


s/U — OTHOLIeHHe TOBepXHOCTH K OOBeMy B CM‘; U — CKOPOCTb MOJIeKy JI D 
B cM/cek; 9—cTeneHb 3aMOJHeEHHA; 1, Ng —KOHIWeHTpallHH COOTBETCTBEH 
DBr uw alleTroHa B oObeme; 9—TensoTa agqcopOmuH alleToHa. 

M3 nosyyeHHoro paBeHCTBa CJleqyeT, 4TO 


S Vv > MS 
a= (Aa ee 7) —Q/RT 10 155—Q/RT 
Ro uv Af, 2 b 2 ? 


v0o 6~eWVRT yo E.y = Eyer —Q. Ec nonoxutb Q = 9 KKaJl, YTO MO# 
ObITh OLeHOFHO MovlyyeHO TO WHKPeMeHTY TelJIOTH acopOuMH AA TB 
CH;-rpynn (°), To mpeqaKcnoHeHta mp ¢= 218° 6yyer paBHa 10%, 

wep = 14 KKadl/MOUIb. | 

Uucno cCTOKHOBeHHH M@XxKYy alcopOMpoBaHHbIMM Ha CTeHKe MOJIeKyJa! 
DBr 4 HasleTalouluMu 3 Tra30BOl (pasbl MONeKyJaMH alleToHa Ha 1—2 nopaq 
MeHbINe, YEM AVIA PacCMaTPpHBaeMoro MexaHH3Ma. Bkslaf B OOWLyIO CKOpOC 
oOOMeHa 3a CUT TAKHX CTOJKHOBEHHM OyeT COOTBETCTBEHHO COCTABJIATh Mad} 
omo. Peakuua B aCOpOWHOHHOM Ciloe OJKHa HMeTb TpesqaKcMOHeH 
10-7, uw nostomy uckmtouaetca (1°). 

B wawmx ycnopuax P/P, quia aleToHa u3smMeHsetcs oT 0,001 no 0,1 Hu coc 
BETCTBEHHO CTeNCHb 3anoHeHHA OT 0,01 0 0,5, T. e. Mpl He paOoTaeM B OONac 
oOpa30BaHHA MWICHKK Ha NOBepXHWOCTH, KOFa peakUMA HET NO 3aKOHAM KI 
Kon dbaspr (1%). 

CuelveT yMaTb, 4TO Nepeflaua MPOTOHOB, MPHBOsAlad K OOMeHY, Ocyulet 
BJIACTCA IPH JBOMHbIX CTOJIKHOBCHHAX HU OOseruaeTca Ha cTeHKe. Ha6utojaem) 
peakILMto0 CJIeEyeT OTHECTH K KMCJIOTHO-OCHOBHOMY THITy, MOCKOJIbKy 3ecb Mf 
ABJIAIOTCA CBOKCTBa HBr kak JoHOpa MpoToHoB. Peakiua He MOKeT HATH Ue 
oOpas0BaHve HOHOB Ha NOBepXHOCTH, 4TO ceayeT 43 padot H. M. UupKoBa 
M3Y4CHHIO MOBEPXHOCTHOM BICKTPOMpOBOAHOCTH pu MawbIxX P/P; 6pomuctTe 
sBonopoga (1). 

Takum o6pa30m, cxeMa mpolecca Ha CTeHKe IIpecTaBsAeTCA cueMyIoUle 


CH;CCH; + DBr —, CHsC = CH. + HBr 
I | 
O OD 
CHC = CH, + DBt > CHCCH.D “= DBE 


I 
OD O 


M3 Hactoaiel padotsl culeqyeT TaKxKe BbIBO, UTO 3HOM3AILHA KETOHOB B | 
‘30B0H (pase ABAAeTCA Ooee MCQJICHHBIM MpolleccoM, 4eM peaks Ha CTeHKE. 


MockoscKHi rocyapcTBeHHbId YyHHBepcuTer Iloctynuso 
um. M. B. JlomMoHocoBa 13 XI 1959 


LWHMTHPOBAHHAS JIMTEPATYPA 

1A. WH. Bpoackuit, W3s. AH CCCP, OXH, 1949,N2 1,3. 2H. Kwart, L. 
Kuhn, E.L. Bannister, J. Am. Chem. Soc., 76, 5998 (1954). *A.U.B pc 
cKHH, KOX,9,75 (1937), *R. Klar, Zs. phys. Chem., B26, 335(1934). 5 F.M 
Jonson, J. Am. Chem. Soc., 34, 94 (1912). ®R.Viallard et al., Chim. analy 
36, 4, 102 (1954). *7C.3. Poruuckuis, TeopeTuyeckve OCHOBbI H3OFOMHbIX MeTO) 
M3y4eHHA XMMHYeCKHX peakuMH, M., 1956, crp. 133. §® H. S. Urey, J. Chem. Soc., 19 
562. ®A.A.Ucupukan, A. B. Kucemes, B.A. Dponos, KOX, 33, Ne 
389 (1959). C.Paecron, K. Jetanep, T. Jipunur, Teopua aGcowtorE 


‘ckopocteH peakuni, M., 1948, crp. 365. 11H. M. UupxKos, Jloxtopcxaa quccepTatt 
MUX® AH CCCP, 1956. 
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Hoxrnane Aragemunu nayrx CCCP 
1960. Tom 131, Ne 3 


PH3HTECKAA XHMHA 


H. M. MOMOB, B. H. KACATOUKUHH u B. M. JIYKbAHOBHY 


TIPHMEHEHHWE CBEPXBBICTPbIX 3JIEKTPOHOB 
AJIA MHKPOAMSPAKUMOHHOFO HCCJIEROBAHHS. 
CTPYKTYPbI GACTHI CAKH 


(I1pedcmaenexo axademuxom M. M. J[y6ununeim 21 XI 1959) 


‘Metro, MoJlyueHHA SJIEKTPOHHOOMTHYeCKOrO H300paxKeHHA UM 3/IeEKTPOHHO- 
ppaklW\MOHHOTO CiieKTpa C BeCbMa MaJioro yyacTKa OHOFO Ui TOFO 2Ke OObeKTA, 
3BIBACMBIH MHKpOAMpakuHeh (+), cyllecTBeHHO paclIMpaAeT BO3MOMKHOCTb 
KTPOHOrpapuH MH 3ICKTPOHHOM MuKpocKonMH. CoBpemeHHbe cepHitHpre 
-KTPOHHbI€ MHKPOCKONbI C YCKOPAIOULHM HallpsA»KeHHeM He Ooviee 100 KB He 
1yCKalOT YMeHbIeHHA MaMetTpa OOslacTH OObeKTAa, OT KOTOPOH MOxKeT ObITb 
Ty4eHa AMpakWMOHHad KapTHHa, AO BeJIMUHHDI MeHee | p, BceACTBHe HeO- 
ITOUHOH APKOCTH AHNppakWHOHHOH KapTHHbt. 

) OrpaHHueHve MOXKET ObITb MpeosoeHo Mo- —--- Weexm 

W€HHEM CKOPOCTH 3JIEKTPOHOB, MO3BOJ1AIOULHM a 
IHUHTb APKOCTb HW300paxKeHHsA Aupakiu- RE ora ah 

1oro cneKTpa O6e3 MOBBIWWeHHA TenJIOBOH oudgypaema 
[py3kH Ha oObexT. I]pu noBpmieHHH cKOpo- 

| NVIEKTPOHOB YBeHYMBaeTCH TakxKe ony- 


IMaAH TOJIULHHA HCCJIELYeMOro OObeKTAa H BO3- comp fo LIE 


TaeT paspelleHHe AudppakWHOHHOH KapTHHb! eS Mepprrguonncn 
‘cueT CHHKeHHA aGeppallHi JIMH3). MMH3a 


Hactoslee uccieqoBaHHe mpoBefeHo Ha 
-KTPOHHOM MUKpockone C YCKOPAIOULHM Ha- 
mkeHHeM 400 KB (7) (peJIATHBUCTCKaA CKO- 
Th 557 K9B, WwiwHa BomHE! 0,0165 A, paspe- ~— ~~ Amopoe usobpanenue 
lollad CMOCOOHOCTh Ha u306paxennu 20 A), me otrngusonncn 
KOTOPOM J\HaMeTp OOslacTH MUKpoAupakunUu aaa, 
ANOCh YMeHbIUUTb Bo 500 A. 


Ha puc. 1 cxemaTHyecKH NoKa3aHO pacloO- — oe 
KeHHe JIMH3, COpMHpylolWNx H300paxKenue aha 
TOM IIpHOope. B BepxHeH oKa/IbHOHM M0C- Puc. 1 


‘TH OObEKTHBA HAXOANTCA OObEKT, B HHKHEH— 

faHaBJIMBaeTCA NMepemeliiaeMaA alepTypHaA ; 

apparma. BOmu3u mpomMexyTouHOH «L{MdppakIHOHHOM» JIHH3bI, B MJIOCKOCTH 
OpaxKeHuA MepBO cTyNeHU, yCTaHaBJIMBaeTCA MepeMellaemad CesleKTOPHaA 
ubparma. IIpu pa6ore «Ha H306paxKeHue» H300paxKeHue NepBOH cTyneHH ]\H- 
AKHHOHHOM JIMH30H MepHOCHTcA B POKAaJIbHY!O MJIOCKOCTb MNpOeKIMOHHOH JIMH- 
W Ha 9kKpane WIM poTOMMacTHHKe BOSHUKaeT UZ00paxKeHne OObEKTAa. CooT- 
CTBYIOUHM YMeHbILIeCHHeM aMMepBHTKOB AMppakUHOHHOH JIMH3bI Ha 9KpaH Mepe- 
TCA JMppakWHOHHIA CNeKTp, MepBuYHOe us00parkeHHe KOTOporO HaXxo- 
CA B HHKHEell (POKaMbHOM MMOCKOCTH OObEKTHBHON JIMH3bI. BBeqeHHad B m1J10- 
CTbh MepRHYHOTO H30OpaxKeHHA ceseKTOpHad AMapparMa (pu ylanenHon 
\PTYPHOH AMadparme) BblpesaeT Ha H300paxKeHHH y4acTOK o6beKTa, Ha- 
P KOTOPOFO BO CTOJbKO pas MeHee AHaMeTpa AMacparMel, BO CKONbKO pas 
IMUMBaeT OObeEKTHBHaA sHH3a. IIpu nepexoge AMppakUMOHHOK JIMHS3bI Ha 
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P@KHM AupakuMM” AnppakuMOHHad KapTHHAa, NOyseHHaAd Ha KOHCYHOM 9Kf 
He, CTporo cooTBeTcTByeT TOMY y4YacTKy OObeKTa, KOTOPBIM Obi orpaHuy' 
u300paxkeHvem ceseKTOpHOH Hadparmpl. BBefzenvem allepTypHOu Madparr 
MOxeT ObITh BbIeIeH Ha 2KpaHe 060K pepiekc AuppakWMOHHOrO CNeKTE 
Ilpu nepexogze 3aTem Ha H300paxKeHHe MOsTyyaeTCA YaCTHOe TEMHONOJIBHOE H3C 
paxkenne OObeKTa, Ha KOTOPOM APKHe yyuacTKH OTBeYAIOT OaTONpPUATHO OPHE 
THPOB@HHBIM ATOMHBIM IWJIOCKOCTAM pedleTKH C MHeKCaMu pednexkca. = 

O6pekTaMH HCCIeROBaHHA OpwiH YaCTHILbI TEPMHYeECKON CaKH, HCKOAHOW 
mocsle H3OTepMHYECKO MpOKaJIKH B MHEpTHOH aTMocdepe mp 3200° B TeyeH 
20 mun. Ilo pentrenorpaduueckHM JaHHbIM MpOKaJieHHaA CaxkKa HMeJla CpaBH 
T@JIbHO BbICOKYIO CTeMeHb TOMOreHHOM rpadPuTalun (y = GO 68).ae ye 

Ha puc. 2 a npHBosntcs CBeTIONOMbHOe U306paxKewnne (HeraTHB) YaCTHILb! Np 
KaJIeCHHOH TepMHYeCKOH CaxKU, Ha KOTOPOM Kpy2KaMH MOKa3aHbl Hs0OpaxKeH! 
celeKTOpHOH MadparMp! Avamerpom 600 A, a TakxKe AMPppakUMOHHle CMeKT] 
(0, c, d, e, f) cooTBeETCTBYIONIMX YYACTKOB YaCTHUBI (yKasaHbl CTpemKaMy). Cac 
BbIe€ JIMHHH, OOpasyIoulvecA Ha 9JIEKTPOHOPPaMMAaX OTJeCJIbHbIX YUaCTKOB, pé 
MovlaralorcA B HalpaBeHHH payuycoB yacTHubl. Hysepaa ciloepaa AHH) 
colepxKHT PA, APKUX pe*ieKcoB, MpeAcTaBAAIOWLHX coOOH y3b OOpaTHOK 
WeTKH rpacuta c uHgeKcamu OO/ (Oa3ncHbIe petpreKcnl). XapakTep Audpak 
OHHbIX KapTHH yKa3bIBaeT Ha BOSHHKHOBeHHe HX OT OTCJIbHBIX KPHCTaJIMY 
KUX 610KOB rpad*buTHpOBaHHOH YacTHUbl caxku. PaluasbHad OPHeHTalNA JME 
6a3HCHbIX pe(pIeKCOB Ha SIEKTPOHOrpaMMaXx YUaCTKOB YaCTHMbl OTBEYAET Panna 
HOMY HallpaBJleHHt0 HOpMavielt Oa3MCHbIX MVIOCKOCTeH rpaPUuTHpOBaHHEIX O1OKO 
COCTaBJIAIOWUX YacTuLy. Brex cyyaAax, Kora celeKTOpHaA AuadparMa Bbipesa 
O6lacTb Ha KpadX ABYX CMeXKHBIX PpaPuTOBbIxX 60KOB (puc. 2 f), BOSHHKaK 
Ba pila Oa3HCHbIxX pecbleKCOB, yrOJl M@XKAY KOTOPbIMM XapaKTepH3yeT B3aH 
HYIO OpveHTalluto 60KOB. Oco6eHHO APKO 3TO MOXKHO HaOsIOLaTb pH Sod 
WHX yruaX MeKTY HallpaBJIeHHAMH Oa3HCHbIX MIOCKOCTeH CMeKHbIX OJIOKO 
Bo3HHKUIHe Mp 3TOM HHTCHCHBHBIe JyXKKH WH KOJIbIa CBHIETEIbCTBYIOT O H 
JIMUMM MexKAy OOKaMM NpoOcJIOHKH HerpaduTHpoBaHHOrO yrvieposucTOro Bell 
cTBa. AMopduad Npuposa BellecTBa STUX MpOcsoeK NOATBEpxXTaeTCA OTCYTCTBUE 
Ha SJIEKTPOHOrpaMMe AMPpaKUHOHHbIX KOsel, c HHAeKcaMH Ak/, hOl u ORL. Dopn 
M pa3Mepb!l rpa*uTHpOBaHHbIX OJIOKOB H AMOP@HBIX MpocsoeK MOXKHO HaGsmoNa’ 
HelOCpeACTBeEHHO Ha M300paxKeHHH 4acTHY, Oco6eHHO OTYeTIMBO Kaki Pp 
(UTHPOBAHHbIH OOK MOXKET OpITb BHIJeJICH Ha YACTHOM TEMHOMOJIBHOM 4300p 
XKeCHHH YaACTHUb! (pHe. 2g), NMOMYYeHHOM 2JICKTPOHHHIM MyyKOM Oa3CHO 
pedsiekca, ykasanHHoro cTpeKoH Ha puc. 2f (nomomeHve u300paxKeHnaA ane 
TYPHOH WHadparMpl NoKa3aHo Ha pure. 2 f Kpy2KKom). 

Jlunehupl pasmep HanOoslee KpyNHBIX 610KOB coctaBlneT ~1500 A, cpe 
HAA TOMMMHA NpocnoHKu 200—300 A. Ha snexrponorpammax rpacbuTupoBaHHt 
OOKOB XapaKkTepHa BbITAHYTOCTb pedbieKcoB c HHAeKcaMH 100; 101; 102; 11 
112 u Ap. BAO 9KBaTOPa C COpa3s0BaHHeM C10eBbIX JINHHH. STO CBUETeLCTB 
€T O HECOBEPWICHHOM a3HMyTaJIbHOM OPHeEHTAalHH Oa3HCHBIX MOcKocTei KpUucTa 
JMueCKOH pelleTKM rpacuTa, B CormacHH c peHTreHorpatuyecKuMH aHHBI 
(‘). [letabHoe usy4eHHe a3HMYTaJIbHOH ynopsqo4eHHOCTH U etbeKTOB KpHcTa 
JIMUeCKOH pellleTKH B rpauTHpOBaHHbIX ONOKaX CBA3AHO C aIbHeHUIMMU K 
JIMYCCTBCHHBIMH HCCe€AOBAHHAMH MOOKeHUM, POPMbI H MHTEHCHBHOCTH pede 
COB Ha 93JIeKTPOHOrpaMMax. 

OylekTpOHOrpaMMa BceH YaCTHUbI rpauTHpoBaHHOl TepMnYeCKOL caxKH, 
JyueHHad Mp AMametpe o6acTH MUKposHpakunn BO,5 py, mpenctaBaser cob 
pesyJIbTaT HaO*wKeHHA AHPpakUMOHHBIX KapTHH BCeX rpacbHTHpOBaHHEIX ON 
KOB H aMOpdHBIX Mpocuioek. Hapsazy c upakWHOHHBIMH KO/IbLaMH BOSHHKak 
TOYEUHbIC Oa3HCHbIe pPetpeKCeI, MOJIOKeHHE KOTOPLIX Ha 9IeKTPOHOrpaMmme C 
PaxkaeT CHMMETPHIO pocta TpadHTHPOBaHHBIX O/IOKOB B YacTHLe caxKH MPH HB 
TepMHYeCKOH NpoKaKe. 

Ha puc. 3 @ IpMBOAUTCH CBETIONONbHOe (HeraTHB) U30OpaxKeHHe uaCcTHUBI P 
XOQHOW TepMHUYeCKOH CaxKH MU WMpakunouHple cneKTpp (b, c, d, e, f) oTHeENbHE 
€e y4acTKOB JuaMeTpom mo 600 A, nokasaHHBIX KpyxKamu. JLudbpakuHoHHI 
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baie XapaKkTepH3yioTCA HaJIM4YHeM PAMa Oa3HCHBIX pedeKcoB, pe3KOCTb 
JPbIX YKa3blBaeT Ha CPaBHUTEIbHO BBLICOKYIO YNOPAOYeHHOCTh Oa3HCHbIX 
¢kocTeli yrmepoa B HanpaBneHnu HOpMastel K HuM. B 3ToM calyuae oOpa- 
WHCCA Ha BICKTPOHOrpaMMaX CJIOeBbIe JIMHHH He pacnasaiorca Ha OTIe/b* 
e TOYCUHbIe Pe*leKchI (B OTMMUHE OT rpapuTHpoBaHHo yactuupl). UcKpusse- 
CNOEBLIX JIMHHH, a TAKKE HEKOTOPOE TAHTeHIMaJIbHOe PacilIMpeHne Oa3HCHbIX 
JIEKCOB YKa3bIBaloT Ha CcibepHyuecKy!o OPHeHTallHio Oa3HCHBIX MOCKOCTeH, 
DMasIM KOTOPbIX PacnNO/araloTca paqvanbHo. OTcytTcTBHe petbieKcoB C HHJeK- 
uw ARI, hOl u OR/ caunerenpeTByeT O NoAHOli a3HMyTaJIbHOH BesopueHTalnu 
BMCHbIX MIOCKOCTeH yrviepowa. XapakTep SMeKTPOHOrpaMM, B MOMHOM COOT- 
(CTBHM C peHTreHorpaduyecKuMH anHpIMH (°), no_TBepxKAaeT MpezcTaBseHHe 
aMoppHOH Npupogxe yraepoguctoro BellecTBa YaCTHIL HCXOAHOH cau. Hop- 
W Oa3HCHbIX NNOCKOCTeH MoOcTaTOUHO CTporo pacnouaraioTca B HanpaBAenHu 
MyCOB CcbepHuecKOH YaCTHIUbI CaxKH, O YEM CBHETEbCTBYeT PalHaIbHoe pac- 
OxKeHHeE PAROB Oa3HCHbIX peteKcOB Ha QICKTDOHOrpaMMaXx OTJ[eJIbHBIX 
ACTKOB 4UacTHILpl. 
Ha puce. 3 BecbMa Haris HO BUZHO, YTO yruoBand MesopHeHTallHA Lyroobpas3- 
X pe@sIeKCOB SJIEKTPOHOrpaMM TeM Oovlee, 4eM OMKE OONaCTh MUKpOLNd- 
KIMOHHOFO HCCIeqOBaHHA K WeHTpy csbepuyecKkoh YacTHbl. ITO ecTecTBeHHO, 
< Kak C MpHOIMxKeHHeM K ILCHTPY YaCTHUbI BOSPacTaeT KPHBU3HA ccbepuuec- 
X coeB yrsepoya. Ha sToM mpHMepe MbI BHM, KaK MOKHO «ccbepHyeckyio» 
(CTYPY, HEONpeqeMMy10 OOBIMHDIM METOJOM «MaKPOLM@pakUuMy, pa3zOKUTb 
PA KOCOCOHHbIX TEKCTYPp MeETOJOM MHKpoLudpakuun. 
Tlonyuenupie JaHHbIe HCCIeQOBaHHA CTPyKTYPbl YaCTHIL CaxKM corsmacyloTca 
pecTaBJICEHHeM O BEPOATHOM MeXaHH3Me HX pocta ("), coriacHoO KOTOpoMy Ha 
BEPXHOCTbh YAaCTHIL OPHEHTHPOBAHHO KOHJCHCHPYIOTCA apOMaTHYeCKHe CHHTEe- 
iecKHe NPOAYKTb! NHPOMH3a 1a3a, BO3MOXKHO, B BHe 3apOpILIeBLIX MIOCKUX 
)MHbIX CETOK APOMATHYeCKOTO yruiepofa c OOKOBbIMM pawuKasamu. Pocrt yrue-. 
[HbIX CETOK MpOTeKaeT B TBEPAOH (haze 3a CUeT MpPOMeccoB TepMHYeCKOH DecTpyK- 
MH CHHTe3a B OOKOBBIX payHKaax. OTH MpOuecchl. KAK MOKHO MpeAnoarath, 
MBOAAT K OOPa30BaHHiO NOJIMMepHOH CTPyKTYPbI yrviepoAHCTOrO BellecTBa. 
THI, CaxKH B BUC COBOKYMHOCTH OPHeHTHPOBAaHHbIX APOMATHYeCKHX yrulepor- 
X Ce€TOK, IIPOCTPaHCTBeHHO CIIHTbIX 4Yepe3 OOKOBHIC payNKaJbl. Cchepwyueckaa 
DMa CaxKeBbIX YaCTHIL OObACHAeTCA PABHOMEPHOCTHIO OCaKAeCHHA yreposu- 
rO BellecTBa H3 ra3s0BOl cbasbi MO Bceli NOBepXHOCTH YacTHUbI. ATOMHO-MoO- 
KyIAPHAaA CTPYKTypa YacTHU caxku No_OOHa cTpykType OecTaulero yrmepos 
© KoTOpad OTMMYaeTCA JIMUIb CHMMeTPHeH yMaKOBKH MIOCKHX yrvIepORHbIX 
0K (”). Kak 6piio noKa3aHo pauee (8), B OslecTAUeM yrulepoge, OcaxKMarouleMcA 
CTeHKaX PeaKI[MOHHO"FO cocysa, HaOOMaeTCA NMJIOCKOCTHaA yNakOBKa yrue- 
MHbIX C€TOK MO], BIMAHHEM MIOCKOM NOMJIOKKH. «4 
Muxpogudpakuua 9eKTpOHOB MOBbIICHHLIX CKOPOCTeM OTKPbIBaeT HOBbIe 
3MOXKHOCTH JleTaIbHOrO H3yYeHHA aTOMHOM CTPyKTypbl yruiepoma. Buicoxaa 
OHUKAaIOWaA CNOCOGHOCTb CBepXOpicTpbIX QICKTPOHOB OGecreuHBaeT NOyye- 
e H306paxKeHH HU AucpakWHOHHbIX KaPTHH OT OTHOCHTeEILHO KPyMHbIX yrse- 
MHEIX UACTHI, a YMeHbUIeHHe OOaCTH MUKPOMPpakUMH, Tak%Ke CBAZAHHOe 
TOBLILCHHeEM CKOPOCTH 92ICKTPOHOB, MO3BO/Ae€T HCCIeOBaTb MeTOROM: 
ppaklUHM He TOJIbKO OTJQVIbHbIC YACTHIbI, HO H HX BHYTPCHHIOIO MO3aHKy., 


Tloctynusao 
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PH3HYECKAA XHMEI 


Unen-Koppecnonzent AH CCCP 3. C. POTHHCKHM u WW. E. CHHAK 


AJACOPBLLMOHHAA FA30BAS PAXMOrPA®HA 
HM EE MNPHMEHEHHE K H3Y4EHHWO MPOMOTHPOBAHHDbIX 
KATAJIM3ATOPOB, AMMHAUHOLPO CHHTE3A 


Pagvorpacua Halla WIMpokoe MpHMeHeHHe B pa3JIHUHBIX OOaCTAX Hay 
(:-4), HO MOKa HaM HeH3BeCTHO HH OAHOH paOoThl C MpHMeHeHHeM STOO Has 
HOrO H MpAMOrO MeTOJa B KaTaJlH3e. - 

B 9TOM COOOUIeHHH M3JlaratoTCA KpaTKve JaHHble palMorpaduyeckoro H3yt 
HHA MpOMbILMNeHHOrO KaTaM3saTopa CHHTe3a amMuaka. IpumeHeHuio OObldH 
paquorpadun B STOM CJlyuae MpenATcTByeT OTCYTCTBHE y XHMHUCCKHX IJIEME 
TOB, BBOJHMbIX B Ka4¥eCTBe MPOMOTOPOB HJM OOpasylIOUlNX KaTaM3aTOp, yAC 
HbIX PalHOaKTHBHBIX M30TONOB. Tak, Al?® Maso focTyneH H HMeeT CJIHLIK 
MaJIbld Mepvox nowypacnaya (t,= 6,5 MHH.); K*°, umeroulM t,= 1,3-10° 7 
TakxKe Maio mpurogeH. IlpuH npoxoumKuTeIbHOCTH mNMpollecca MpHroroBs 
HHUA MPOMOTHPOBaHHbIX KaTaJIH3aTOPOB TakKe HeyoOen uH K4? (t1,= 12,4 uac 
E, = 1,1 Mas). Usyyenue Fe®*® nau Fe®®, cocroauee 43 9JIeKTPOHOB, BHYTDE 
HeH KOHBepcHy H Y-Jlyyel c 9Heprvel 1,2 MaB, TpyAHO MpHMeHHTb Aa Leen Pf 
fuorpadpun, MpHHHMasA BO BHHMAaHHe 3HaUHTeJIbHbIe OOBeEMHbIe UCKaKeH 
y-H3u1yueHua. M3 KOMMOHeEHTOB peakUMH CHHTe3a aMMHaka No» He HMeeT H307 
NOB, YAOOHBIX JWIA paquorpadpuyeckux u3mMepeHni. IlostoMy Hamu Opi paspat 
TaH HOBBIM MeToy * aOcopOWHOHHOH ra3z0BoH paquorpadun. Ee npwuuun sak 
qaeTCA B NOJIyYYeHHH pawHorpamM Ip NoMouLH doTorpapupoBaHHa’B M3/ly4eH 
PaHOM3OTONOB SJIEMEHTOB, B3ATHIX B BUe MPOCTbIX Te] HH XHMHYECKHX coe 
HeHHH MW afcOpOupoBaHHbIX Ha NOBepXHOCTH H3yyaemoro TBepJoro Tea. I] 
MHOFOda3HOCTH HJM HaJIMYHH NOp H 30H C Pe3KO- pa3JIM4UHbIMH aGcOpOWLMOHHEM 
CBOHCTBaMH Ha H300paxKeHHH MOXKHO 3aMeTHTb 3TH OCOOeCHHOCTH. 

IIpeumyuecTBom ra30Boh aXcopOuHOHHOM pafvorpauu ABMAeTCA BO3MO: 
HOCTb HCCleQOBaHHA TONOrpadul SJIeMeHTOB, BOOOLLE HE HMEIOUINX pavoakT! 
HbIX H30TONOB. Kpome TOrO BOSMOXKHbI BapHallHH B WHPOKHX Mpekenax pasn 
POB H PUSHKO-XHMHUECKHX CBOHCTB MOJIEKYJ, CLYKallHX HCTOUHHKOM paynally 
H MO1HOe ycTpaHeHve OObeMHbIX SddexTos. ABTopayuorpadupyemoe Beulect 
BBOAMTCA B FOTOBbIN MpenapaT Kak B3ATbIM H30MPOBaHHO, Tak H BO BpeMsl TC 
MIM HHOFO Mpolecca. Bpema, Tpe6ytouleeca JIA BBEeCHHA H30TONHOM MeTH 
YMeHbIaeTCA NO CpaBHeHHtO C OObINHOM pagMorpaduelt, To ocoGeHHO cyule 
BeHHO Jit MpHMe€HeHHA KOPOTKOMMBYWIMX H30TONOB. IIpocto ocymecTBAeT 
MpOBeeCHHe NOBTOPHbIX ONbITOB C OJHHM H TeM Ke OOPasiloM, HO C pa3HBIMH f 
MOaKIHBHBIMH COpOTHBaMH. 

B katanusze ajcop6unoHHad ra30Bad pasuorpadua nepcneKTuBHa A UE 
YeHHA XapaktTepa paciipesevleHHA MPOMOTHPYIOUINX WOOaBOK, WIA HccMeOBaH 
TOnorpadun OTpaBeHHA KaTaJIMTHYeCKHX HM aCOpOUMOHHEIX Mpoleccos, TO! 
rpapuu KaTaIMTHYeCKH AKTHBHbIX ICHTPOB H T. J. 

OcHOBHEM TpeGoBaHHeM acopOuHOHHOl rasoBol payuorpabun TIpH Hee. 
WOBaHHH pacnpeeieHHA MPOMOTOPOB B KaTaJIM3aTOpe ABJIAeTCH MpHMeHeE 
PatHOakTHBHOTO fa3a, CopOupylolerocAd NpeuMyllecTBeHHO Ha UccueLyeM 
MpOMOTHpyrolleH TOOaBKe. 


* Teopua mMetoqa 6yfer onvcana B ApyroM mecte. 
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B KaTasIM3aTopax aMMHayHOrO CHHTe3a OCHOBHBIM MPOMOTOPOM CJIy2KHT BBO- 
Maal B IvlaB OKHCb Kaa. MHquKaTOpHbIM Fa30M JIA UcceqOBaHHA pacmpe- 
VIEHHA WLEOUHOFO MpOMOTOpa MOxXeET ObiITb WOGOK ras KHCJIOTHOrO XapaKkTe- 
. Mbt Bocnomp30Baucb CO,. JlocronHcTs0M BplOpaHHoro pafsMoakTHBHOrO 
oroma ABJIACTCA MATKOCTb B-u31yueHusn C4, HeqocTaTKOM — OosIbIUOM nepu- 
_ Homypacnaga (t, = 5570 ser). 


QKcNepuMeHTANbHAA aCe 


[la H3y4eHHA XapakTepa pacnpellesleHHa Wie.IOUHOTO NpoMOTOpa B aMMuau- 
M KaTaJIH3aTOpe NPHMeHA MPOMbNUeHHbIM OOpasell, comepmKaulH 2% KO 
5% Al,O3. Katanu3zaTop Obl uccleqOBaH B BOCCTaHOBJIGHHOM HM HEBOCCTAHOB- 
HHOM COCTOAHHAX. IIpenqBapuTeNbHO SIPHTOTOBJICHHbIe WIMP MOMeLaJIMCb 
peakI{HOHHbIit Cocy BakyyM- 
f ycTaHOBKH (puc. 1), rae 

9THX OOpasllax MpoOn3Bo,H- 
Cb xemocop6uHa COs, MeueH- 
wee" *. 

V3 panee MoyYeHHbIX JaH- 
bIX H3BeCTHO, ¥TO CO, xemo- 
opOupyetca HCKJIOUNTeIbHO 
qacTKaMH UleOUHOrO MpoMo- 
ypa (‘) H HE jecop6upyetca B 
TMOcwepe a30Ta, aproHa HK 
Ofopoya pH KOMHaTHOH TeM- 
epatype (°). Iloatomy Bce one- 
al NO BbITpy3ke WIHoB 
KCNOHHPOBaHHH BevIHCb B aT- pye. 1. Cxema BaKYYMHOM yCTaHOBKH Ia ancopOuHon- 
ocepe OU4HINeCHHOrO a30T@. oi razoBoli paguorpaduu. / — emKoctu Ana COs; 
[Ia mpeqoxpaHenua cotonmia- 2— peakTop AA wiubos KaTaiusaTopos 3 
THHKH OT MOOOUHDIX B3aHMO- 
eHicTBHH CO LIWIMPOM BO BPeMA SKCIMO3HILHH, NOCeHHH MOKPbIBaJIH TOHKHM 
JIOCM KOJIJIONMA WH MOMelaIH B 9KCHKAaTOP. BBugy Oobuwioro NepHosa Nosmypac- 
ala BPe€MA 9KCMOHHPOBaHHA OcTHrasiO HeCKOJIbKHX CcyTOK. Ero MOXKHO 
MeHBIIHTb MPMMeHeHHeM CMellHabHbIX POTOMMAaCTHHOK *. 

Pe3ybTaTbI, MOYYeHHbIe JIA HEBOCCTAHOBJICHHOM Fe,O, c WoOaBKamu npu- 
eleHbl Ha pc. 2. Puc. 2a npeactaBaaeT onTHYeCKy!O MUKpodotorpaduw Ha 
TpaxKeHHnn; puc. 26 — pasuorpammy Toro xe oOpa3ila, puc. 26 — paynorpam- 
vy Apyroro o6pa3ia mpuH 6mu3sKkomM yBernyeHuu. Ha cHumMKax 26 H 26 Gesble 
YaCTKH COOTBETCTBYIOT IeIOUH, TEMHbIe — MOBeEPpXHOCTH *Kese3a WH OKHCH 
JIOMHHHA. OOpaiiaeT Ha ceOA BHUMAHHE Pe3KOe Pa3JIHUHe ONTHYECKOLO H pa- 
MorpacbuyecKOro CHAMKOB OHOPO H TOrO 2Ke OOpa3_ta (pc. 2au 26) u HeOAHOpOL- 
OcTb pacipeweseHuA MleOUHOrO MpoMoTopa No 3epHy KaTamMsaTopa. Ha pauo- 
DaMMaX OTYCTIHBO BU/HbI 30HbI, Pe COBEPIUCHHO HET IeJIOUH, H Y4aCTKH, Xa- 
AKTePH3YIOWHecH 3HAYMTeIbHOH KOHWeHTpallweh wWeno“HOH oOaBKu. Bos- 
O%KHO, TO OKHCb KaJIMA B BUe KaKOFO-TO eFo COeAMHEHHA OOPa3yer OTIeJIb- 
ylo (ba3y. 

Ha puc. 3 mpuBefennr MuKpodotorpadua (a) H pawMorpamma (6) BoccTaHoB- 
eHHoro OOpasiia. Jlerko BUeTb, YTO ONTHYCCKHM CHUMOK 3a MeHbuUle OTIMUAeT- 
A oT 30, uem 2a oT 26. STO NoOKa3splBaeT, YTO BO BPCMA BOCCTAHOBJICHHA Mpo- 
301.10 CyUleCTBeHHOe H3MeHeHHe TONOrpadun pacpeseseHuA MenodH B OOpas- 
e. Metofom aycop6HoHHOHK ra30B0OH paqvorpaPvu MOXKHO TakxKe ONpeleATb 
aciipegesienue Al,Os u crpyxKtypy Fe. 

B utepatype WMeeTcs PAM MOMbITOK UCMOAb3OBAaTH AIA Hee panuorpapun 
OBepXHOCTHBIe Mpoteccpi. Tak, PaOwHosny (°) onuca mpHMeHeune HogncToro 
Misia, MeueHHoro J**!, ailcopOupoBaHHOro M3 PacTBOPOB, WIA H3YYeHUA MeTaJ- 


* Tloka mpuMensuucb cboTonmacTHHKH «cneKTporpapuyeckue, THI Ly. 
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4 Puc. 2 


Puc. 3 


JOB H cmaBo0s. B stom calyyae npoucxojnna He alcopOuus, a MOBep XHOCTHbIft 
XMMHYCCKHH Mpollecc, pacnpocrpaHstoulniica B riyOb 3epHa. Tomncon u gp. (¢ 
HCHOTb3OBaIH IIA Pannorpadun coesuHeHua, oOpasylouleca Ha NoBepxHocTH 
B BAC OCOObIX TOJICTEIX COeB pH MpOBeACHHM ra30BbIX XMMHYECKHX peakLHii 
C TBEpAbIM TevioM. Ancop6Ht0 aBTopsi PacCMaTPpHBaH Kak NOOOGHEIA HeExKena- 
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JIbHbI cakTop. B HallleM cuy4ae AONOMHUTeEMbHO MpOBeseHHHIe alcopOUHoH- 
J€ H3MEPCHHA AalOT BOSMOXKHOCTH PaccMaTPHBaTb afcopOun1o CO, Kak NoBepx- 
CTHBIM Mpollecc, 6e3 NPOHHKHOBCHHA B OObEM 3epHa, ITO ABJIAETCH OCHOBHBIM 
OBHeM afCOpOUMOHHOM ra3s0Bol paqHorpaduu, OCHOBHad Hex KOTOPOH 3a- 
lOYaeTCA 3B UCMOb3OBAHHH OCOOeHHOCTeH (pH3H4eCKOH H XMMHMYeCKOH aycopo- 
H C BapHallHAMH 3aNOJIHeHHA Kak HHKe MOHOCJION, TaK HM B OOaCTH MHOFrO- 
OHHOH aJcopOWwHH HW KanHIApHOH KOHeHCaLLHH. 


YUuctutyT @u3suyeckoh XxuMHU Tloctynuao 
AkayemMHH HayK CCCP 81 XII 1959 
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1960. Tom 131, Ne 3 


TrEOrPA®H} 


nN. . ACTANEHKO 


O PE)KHME BETPA H TEMMEPATYPbI B HA)KHEM CTPATOC®EPE 
HAJ, AHTAPKTHKOM 


(ITpedcmaeneno axademuxom J. H. Illep6axoem 10 VI 1959) 


OomeusBecTHbIii (@akT GOONbIUMX Ce30HHBIX KONeOaHHH TeMMepaTypb! Ha Bbr 
cotax 20—25 kM nay pationom IOxuoro reorpaduyeckoro nowtoca 3a Nepuog MIT 
NOY UHI MOMHOe NOLTBEPKLEHHE, a3aperHCTPHPOBaHHble aOcoOJIOTHble 3HayeHHs 
TeMMlepaTypbl MpeBSOLUIH OKMaHHA: MAHHMaJIbHaA TeMMepatypa B CTpaTocdepe 
Haji Nosmtocom (—93°) ormeyena 17 VII 1958r. Ha ypoBHe Nopep xXHocTeli 25 u 30 MOap 
(1pHONH3HTeIbHad BbIcoTa 25—23 kM), a MaKCHMaJibHaa (—1°) 24 X Toro Ke roza 
Ha ypoBHe MoBpepxHocTtu 5 MOap. Jlia yposuelkt 
25—30 MOap MaKCHMaJIbHble 3HaYeHHA Temilepaty- 
jo. pbl OKagavcb B Mpegenax or —20 70 —25°, wu, 
59  TaKMM OOpa30M, aMIVJIMTya Ce€30HHbIX H3MeHeHHH 
ap TeMMepatypb! Hay LOxkubiM Novwtocom Joctursa 70°. 
i990 | aMeTHM, 4TO, Kak BHO us pu. |, Jae 1A cpen- 
HHX Me€CHUHBIX 3HaYeHHH TeMIepaTypbl Ha 9STOH 
BbICOTe C€30HHA PasHHlla OKa3a/lacb PaBHOl 55°, 
4YTO TIOUTH BUBOe IMpeBOCXOAHT Ce30HHbIe pa3uJIH- 
WHA B TeMMepaType Y MOBepXHOCTH 3eMJIH H BUeT- 
BepO — B cpeqHe Tponoctepe, Ha BbICOTe 4—5 kM. 
JID OueBuyHO, UTO TaKHe peSKHe Ce30HHbIe H3Me- 
400 wenua pexuMa TemMepaTypbl B cTpatTocthepe Haj 
420 AuTapKTMKOM He MOryT He CKa3aTbCA Ha yCIOBHAX 
S00 Wupky AWM BO3ZyXa Ha 9THX BbICOTAaX, cylecT- 
600 BeHHO pa3JIM4HbIX 3HMOH MH vleTomM. Ecau yaa 
700 HYXKHUX COeB aTMOCKHepbl MpHMoutocHoe MaTO u 
“OP ayrapKTHeCKuli KOHTHHEHT B WeNOM Kpyrabiii ron 
Puc.1.Cpeauasa MecauHaa TeM- OCTaIOTCH MCTOUHHKOM XOVJIOa H TOPH3OHTaJIbHbIli 
EEE sere eae rpayHeHT TeMIepaTypbl B Tpomochepe Bce Bpema 
pape (6) 1958 r. BckoOxax He M3MeHHeT CBOerO HallpaBJieHHA, TO B CTpaTo- 
yKa3aHo 4HCO paqvosonnos, cCiepe KapTHHa MpPHHUMMMaIbHO Haw: sJeTOM 

AOCTHTLIMX JaHHOL BBICOTHI BepXHHe CJIOH BO3sqyxXa Ha AHTapKTHOH oKa3bI- 

BaloTcs Tellviee, YEM Hall YMePpCHHBIMH HM HH3KHMU 

IIMpOTaMH, XOTA 3/\eCb SHMOH, TaK Ke, Kak H Yy MOBepXHOCTH 3eMMH, 

HaOJIOaIMCb MHMHHMAJIbHO HH3KHe 3HaveHHA TeMMepaTypbl (KCTaTH CKagaTb, 

B CTpaToctepe HM y 3eMJIM, B WeHTpaJIbHOH YaCTH KOHTHHEHTA, 3acpHKCHpOBaHa 
IpHOMM3HTEbHO OHa W Ta Ke MMHHMAaJIbHad TeMMepatypa, OKO0 —90°). 

Kak BuyHO H3 puc. 2, WMpKy JAMA BOSyXa B CaMOH HMxKHeli cTpatTocdepe, 
BOJIM3H MOBepXuHocTH 200 MOap, BO BCe Ce30HbI roa HOCHT XapakTep WHKJIOHHYe- 
CKOrO BUXpA (MHOPLa HECKOJIbKHX), C WeHTPOM Hal MpHMOJIOCHBIM HsaTO, HO 
He Hay, CaMbIM reorpauyecKHM MOJIOCOM: 3HMOHM WeHTp Welpeccuu pacnosaraer- 
Cx OObIUHO Hay 3allayHOl NOJOBMHOH Mato, JeTOM — cMelleH B CTOpoHy Web- 
(pa Pocca, HO Moxer OKa3aTbCA M Hal Apyrumu palionamu, NpHMbIKaloulMMn 
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omtocy (KaK, HallpHMep, B allpese). Pesynbrupyoululi Berep Hay cranwueli 
HJ\CeH Ha ypOBHe MoBepXHocTH 200 MOap o6pbIuHO OKOVIO 30 KM/uac, peqkKO — 
50 KM/aac, a HallpaBsieHve B XOJIOqHOe Noyroque — 3anaquoe, 20—40°, 
», CO CTOPOHHI Mops Yanesa, us ATanTHyeckoro oKeaHa. B seTHHe MecaLtbl 
'9TOM YpOBHe Yallle MOXKHO HaOOaTb THXOOKeAaHCKHE BETPbI, HO H BOOOIME 
(OM BOSYWHbIe MOTOKH Haji WeHTpaJIbHbIMH palioHamu AHTapKTMKH HeycTOH~ 


VUionb Oxtan6pb 


Hs wuknon PESYAbTUPYIOWIWA BETEP 


Peel 50 y3nos Woes 15 y3nos 
7/7) PESYAbTHPYIOWIHA BeETEP, BbIYHCNeH- 


71048 ___usorunca ™— ‘5 ysnoe ——* poi mo HeNoAHDIM AaHHbIM 


“43 Temnepatypa 


Puc. 2. Ilupkyaauusa uM pexuM TemMepatypbl Ha ypoBHe M30OapnyecKoH Mopepx- 
HocTH 200 m6ap nag AntapkTukoit B pasHble cesoHnbl 1958 r. 


BbI M10 HallpaBJICHHIO, YTO MOJIHOCTbIO OTBeYAeT COCTOAHHIO TeMMepaTypHoro 
JIA B 9TO Bpema roga. TopusoHTaIbuble rpaHeHTbl TeMep arty pb! B CTpatocdepe 
q AHTapKTHKOM OYeHb MaJIbl, JIMUIb Ha HECKOJIbKO rpamycoB aTJaHTMyeCcKH 
MHMUCKMHM CeEKTOPb! OKa3bIBalOTCA TellJlee THXOOKeaHCKOrO CeKTOpa. 

Ecsm mbl OOpaTumcs K Goulee BBICOKHM ypOBHAM, MpelCTaBJICHHbIM KapTaMu 
MOap (puc. 3), TO O6Hapy2KUM, TO 3eCb ye HET WMKJIOHMYECKOFO BUXPA Hall 
(TapKTHKOM Kpyrsblii rol, KaK ITO HaGMOJasOcb B CaMOH HWKHEH cTpatocdepe; 
lekaOpe HM AHBape pa3JIM¥HA B BbICOTe MoBepXHOCTH 50 MOap Hay OTeVIb- 
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HbIMH aHTapKTHYeCKMMH CTAHIMAMH HACTOJIbKO He3HaYHTeAbHb!, YTO NpakTH 
CKH TpyAHO OOHapy2KHTb Kakyt0-JIH6O 3AKOHOMEPHOCTb B HaKJICHe 9TOH MOB 
Hoctu. CkopocTa .MocwieqHHX Hal OOJIbUIMHCTBOM CTAaHI[HH JIeTOM Mé' 
(10—15 xm/uac). ; . si 

CkopocTb Berpa BeCHOM M OCceHbIO Hal AHTapKTHKOM 3aMeTHO BO3 pact’ 
HO CpaBHeHHIO C JIeTOM, JIHIIb TOJIbKO B WeHTpe empeccuu Ona OcTaeTCA HEOO: 
iol, a Halepudepuu CKOpocTb BeTpa Jake Ha CpeHHX MeCAYHBIX Kap 


Alexa6pp 


Oxta6pp 


Te | UKKIOH 
- 38 Temnepatypa 
—S OHA Towa y / ms 100 y3nos >— 
25 ysnos 7pm — (Pe syAbTHpYOLYHA BeTep, BbI4HC eH - 


1950: 
aN nsornnca 044 


P3YNbTHPYIOLWHA BETEP 


5 y3nos 


Hola NO HeENONHbIM AAHHbIM 
Puc. 3. Llapkyaauua u pexuM Temnmepatypbl Ha ypoBHe M30GapHuecKo MoBepx- 
HocTu 50 M6ap Haq AHTapKTHKoit B pasHble cesoHb! 1958 r. 

pespiiaer 100 kM/uac; Haq OTJe@bHbIMH CTAHIMAMH B XOJIOMHOM Novyrom 
OHa 4acTO WocTHraeT 3Ha¥eHHH 250 KM/yac, a HHOrga JaxKe 500 km/uac (Hamp 
Mep, Cranuua Jlioppuab Ha nobepexkbe Semin Agenu 18 1X 1958 r.). 

CyJIibHble 3allaHble BeTpbI Ha OOMbIUMX BbICOTaX HJ cTpaTociepHoe cTpy 
HO€ TeYeHHE, ONOACHIBAaIOLIee AHTAPKTHYECKHH KOHTHHEHT, HOCHT Ce30HHbI X 
PpakTep. OHO BO3HHKaeT OCeHbIO, B MapTe, Korga aTMocdepa Hall NOJAPHBIM TI 
To OXslaxKaeTcA H M@XKUIMPOTHBIM rpaMeHT TeMMepaTypbl CTaHOBHTCA 3Hay 
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PPIbHEIM. SuMOH, MO Mepe BospacTaHHA pasM4M B TeMMepatype aTmocdhepbl 
fA avTapKTHYeCKHM KOHTHHEHTOM H OKeaHaMM yMepeHHbIX WIMpOT, HHTCHCHB- 
OcTb CTpyHnoro TeyeHHA BO3pacTaeT, NOCTHTad MAKCHMyMa BeCcHOH, B OKTAOpe, 
MOMeHTY BO3BpallleHHA COJIHIa HW CBA3AHHOFO C HUM ObICTporo, HO Npoucxogs- 
#.erO He OMHOBpeMeHHO Ha BCeX WIMpoTax NoTeleHuA aTMOCHepbl, He ycreBalo- 
Kero K TOMY BpeMeHH OXBaTHTb paHOH NpuomocHoro Mato. B Hos6pe, Ha- 
fuHaeTCA yYMeHbUIeHHe CKOPOCTH BeTpa, OOyCJIOBJIeHHOe MOCTeMeHHbIM Hal'peBa- 
jueM BosfyXa Hajl WeHTpaJIbHbIMM PalOHaMH aHTapKTHYeCKOPO KOHTHHEHTA 4H, 
#aK, CJIEMCTBHe STOO — yMeHbUIeHHeM 3HAYCHHH Me?KWIMPOTHbIX TpalHeHTOB 
emllep arty pbl. 

| Vurepecuo oTMeTuTb, 4YTO 3HMHMH cTpaTocdepHbili WuKIOHMYeCKHH BUXPb 
4a, AHTapKTHAOK, ABMAACh TOCTATOUHO CHMMETPHUHBIM M10 OTHOLIEHHIO K OVary 
1OOLa B CTpaToctbepe Hak KOHTHHEHTOM, HMEET LeHTP He Ha reorpaduyeckyM 
OJKOCOM, a NpwMepHo Hay Tlomocom Hegoctynuoctu, T. €. Ha WEHTPOM KOH- 
jwHeHTa. QTO TOBOpHT O TOM, UTO Ha STOH_BbICOTe WMPKYJAWMOHHIK M TemMepa- 
JYPHbIH pexKHM B aTMOCiepe B 3HAYHTCJIbHOH Mepe 3aBHCHT OT NMoAcTuvatouler 
KOBEPXHOCTH, BJIMAHHe KOTOPOH aeT CeOA 3HaTb CHJIbHee, YEM BJINAHME acTpo- 
HOMMYECKOrO MoJIO%KeHHA CONHIa. Ilo-BuqHMomy, BbIle NOBepxHocTH 50 mOap 
IpeoOlaqaroulee BIMAHME MOACTHJMalolleH MOBepXHOCTH He OyJeT CTONb OYeBHI- 
IbIM HJIM BOOOMLE CTAHeET H€3AMETHBIM, MOCKOJIbKY y2Ke Ha STOM yPOBHEe cpeqHHe 
ACCAYHbIE TeMIlepaTypbl B paone reorpatuyeckoro Novloca TakHe Ke, Kak U 
1a OnmxKaliwel K Ilomocy Hegocrynuocru cranynu Copetckan, XOTA Ha HAKeE- 
Kall¥X ypOBHAX OHH ObIIM HECKOJIbKO BbIlle. ITO JerkO OOHAPyXKHTb MpH pac- 
‘MOTPeHHH TaOul. 1, B KOTOPOH MpHBOJATCA 3HaYeHHA CpeqHeM MeCAYHOH Temie- 


Ta6Oauna 1 


SpeqHAA MeCHuHaA TemMepatypa Hay AHTapKTHKOM Ha ypoBHe NopepxHoctTeH 200 u 50 mOap 
B 1958 r. B rpanycax Llenpceua 


200 m6ap 50 mM6ap 
(HaspaHve 4 KOOPAUHATHI CTAHILMH Ore me- ae 
AHBapb|anpetb | HIONb | ra6pp | KaSpy |F#BAPH/aNpeNb | ro6p, 
HOU, OD JO. UI., 90° Bek. —52,9/—53,5/—57,7/—60,2} — — _ _— 
\pKamac, 61° 1. w., 45° B. a. |—44,7]} — |—64,2/—63,4) — — a — 


cenTHoH, 64° 10. w., 64° B. a. |—42,8/—53,7/—68,5|—65,7)/ — — — = 
anneli-Boit, 76° 10. ul., 27° 3. nm. |—42,7/—55,0/—74,5|—71,8} — = — as 


macsopc, 78° 1.m., 44° 3. a. |—43,0/—55,6/—72, 9/—70, 7|—34, 8; 36 ,8/—63 ,0/ 64,8 
JHB [lomoc, 90° 1. m., —44 0/—52,9/—73,0/—72,8/—34,8/—36,8] — |—65,3 
BeTCKad, 78° 10. ., 88° B. a. |—45,1/—58,5|—75,4/—72,6/—34,5) — |—61,0/—65,3 
ax-Mépjo, 78° 10. w., 467° B. 4. | —43,3/—53 ,0/—68 , 2;—66 , 2/35, 0/37, 2) 60, 0/—56,3 
asIeT, W210, We, 40° B. a. —A4A1 ,8]—51 ,5|/—67, 8) 61 , 2/36, 7/38 , 6] —56,, 0/58, 9 


‘OPBHVJIb, 67° 10. Il., 140° B. 7. —40 ,9/—50, 5|—65, 2/59 , 3) 32, 5) 32, 2; 46, 0/35, 0 
yMn6am, 53° 10. w., 169° B. a. |—49,3/—52,3/—59, 5)—53,0) — = a — 


IIpumeuanne. Jina yposaa 50 mMOap jaHHble 3a Miomb oTcyTcTByioT. IlockombKy 
s@ 3TOM MOBepXHOCTH HeT JaHHbIX Mo cT. CoBeTcKad HM PAY APYFHX 3a AHBapb, BSATHI 


NOJHUTeEbHO JaAHHbIC 3a ekaOpb. 


TYpbi ia ypoBHelt 200 u 50 mMOap Aaa rpynnbl CTaHWHH, paclojox*xeHHbix 
OJIb JIMHHM, HAyuelH uepes LOxkubI Nowoc OT DaJIbKJICHICKHX OCTPOBOB 
». Komn691 B THXOM OKeaHe. DTa KE TaOUa NOZBOJIAeT CyYIHTb O pas JIMYHAX 
reMIlepaTyPpHOM pexKHMe cTpaTociepbl Hay BbICOKHMH HM YMePpCHHbIMH LWMpo- 
(HM 1O2%KHOrO MOJIyWapuA, O KOTOPbIX peyb llJla BbILIe. 


Tloctynuno 
9 VI 1959 
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ApxktTaueckuit u AnTapKTH4eckHH 
Hay4HO-HCCeqoBaTeIbCKHM MHCTHTYT 


Jlonnagn Akagemuu nayrk CCCP 
1960. Tom 131, Ne 3 


K. K. BOTHHILEB 


O PACNPOCTPAHEHHH BOJ p. CEJIEHTM B os. BAMKAJL 
B JIETHE-OCEHHHA NEPHOA 


(IIpedcmaeaeno akademuxom J]. B. Haauexuneim 20 VII 1959) 


Kak H3BeCTHO, rilaBHeliiuuM MpHToKoM o3. Balika sBasetca p. Cenenra| 
Ee rogoBoi BOJHpIH CTOK (OKOI0 30 KM?) cOcTaBJIAeT NOJIOBHHY BCero MOBep XHOCT 
HOFO peyHOro cTOKa B o3epo (*). MoHHbIM CTOK ee, KaK NOKa3bIBalOT MIPOH3BeeH 
Hble HAMM pacueTHl, MOCTHTaeT BcpesHeM 3690 ThIc. TB rod, uIH 67,4% oT OOmle 
ro roqoBoro MOHHOrO cTOKa B O3epo. K aTomy cvJielyeT mpHOaBuTb 132 THIC. ” 
KpeMHHa H 220 THIC. T OpraHH4ecKOrO BelleCTBA, KOTOPbIe COCTABIAIOT, COOTBET 
cTBeHHO, 63,5 u 53,7% OT romoBoro CTOKa 3THX KOMMOHEHTOB B Balikasl. 

TlonatTHo, uTo p. Cemenra JOuoKHa OKa3bIBaTb He€MAJIOBaxKHOe BJIMAHHE Hi 
XHMHYeCKHH COCTaB BOJbI H THAPOXHMHYeCKHH PeXKUM HE TOJIbKO HENOCpeCTBEH: 
HO lpHvieratoulero K ee JesIbTe yuacTKa CesIleHrHHCKOFO Me@JIKOBObA, HO Ha 3Ha: 
YHMTeJIbHO OOJIbIyIO akBaTOpHIO oO3epa. K corkavJleHulo, BOMpoc O BAHAHUE 
p. Cenenru Ha Balika ocTaeTcaA 0 CHX NOP COBepwIeHHO HeH3yYeHHbIM. 

Haunuas c uous 1958 r. Balikanbckas JMMHOJIOrMyecKaad cTaHiHa AH CCCFE 
OpraHu30Bayla CHCTeMaTHYecKHe THApOXHMHYeCKHe HW MaHKTOHOMOrMYeCKHE 
HCCleOBaHHA pahoua CeJleHrHHCKOTO MeJIKOBOJbA H MpHJlera‘ouluX K HeM) 
yuacTKOB OTKPpbITOrO Balika.ta. 

Hcceq0BaHHA BeJIMCb MyTeM CHCTeMaTHYeCKH NMOBTOPAeCMbIX THAPOXHMH: 
yeCKHX CbeMOK Balikasla Ha yyacTKe oT p. Tonoyctuoi — IlocompcKoro Copa 
Ha tore, 20 ryOpt Anry — pica O6s10M, Ha ceBepe. InaBHoe BHUMaHHe cocpexo 
TOUMBAJIOCb pH STOM Ha BOCTOYHOH Nos1oBHHe O3epa. IIpo6ni BosbI AWA UCceRO 
BaHHA OTOMPaIHCh Ha OOPIMHEIX THAPOMOTHYeECKHX TOPH30HTAaX (NOBepXHOCTh 
rulyOuna 5; 10; 25; 50 u 100 M) B pationax c Oo bUIMMH rary6HHaMH O3epa Jo rly 
Ouypi 100 M, B pationax C MeHbLIMMM Piy6HHaMH — OT NOBepXHOCTH JO Ha. 
B JeIbTOBLIX NpoTOKax ). CeleHrH OpaHcb TOJIbKO NOBEPXHOCTHBIe MpoObut. 

Bogpi p. Ceslenru u 03. Balikadl OTHOCATCA K MepBomy TuNy ruzpoKapOonaT 
HbIX BOA rpyMlbl KalbuMA NO KNaccnukaunH O. A. Anexuua (},?,4). Onnaxe 
OHH 3€MeTHO Pa3HATCA MO aOCOJIOTHbIM BeEJIMYHHaM COJepxKaHNA TaKHX KOMNO 
HeHTOB, KaK KpeMHHH, THApOKapOouaThl, KaJIbILMH WM OKHCJIACMOCTD. 

YuHTbIBAA, C OMHOH CTOPOHbI, YTO COJepxKahve OCHOBHLIX KOMMOHEHTOB HOH 
HOrO cocTaBa OalikasIbCKMX BO He MpeTepMeBaeT CKOJIbKO-HHOYb 3aMeTHEM 
H3MeHeEHHH HM B IpOCTpaHCTBeEHHOM paciipocTpaHeHHH (NO rayOuHaM H aKBaTO 
PH O3epa), HM BO Bpemenu (‘) H TO, Cc Apyroi cTOpoHn!, B Boax p. Cenenru 
HalNpOTHB, HMEIOT MECTO 3HAYHTeJIbHbIC CeE3OHHbIC H3MCHEHHA HOHHOFO cocTaB: 
BOA, MPHBOAULHe B MepHO MaBOKOB K CHM2KeHHIO KOHLUEHTpallNil OTC bHbE: 
MOHOB lO BeJIMYHH, OM3KHX K OalikabcKuM (7), MbI WIA CYKICHHA O pacnpo 
CTpaHeHHM CeICHTHHCKHX BOX B Balikawle OCTaHOBHIH CBO BbIGop Ha onpese 
JICHHM TOJIbKO JBYX KOMMNOHCHTOB — rHpoKapOoHaTOB H KpeMHHS, KaK HaH6o 
JI€e MpPOCTOM H WOCTaTOUHO TOUHOM. OnpejleseHHaA BeHCb OOBIMHbIMH MeTO.aMy 
KpeMHUM — KONOpuMeTpuyecKH, To Bunksepy, rH.poKap6onaTel— THTpoBaHuel 
100 ma Bog 0,4 N pactBopoM comAHOi KUCMOTEI C MeTHAOpaHKeM Jo cTaHyapt 
HOrO OTTeHKa N10 ocdaTHomy Oydepy. 

Beero 3a NepHox uccneqoBannit mposegeno 11 ruxpoxumuueckux cbemo! 
c oTO6opom cBpIle 1200 npo6 BognI. 
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PesyJIbTaTI HCcCeqOBaHHHi, YaCTHUHO MpemcTaBMeHHIe B Tab. 1 w Ha puc. |, 
a3bIBalOT, UTO B JIETHHM NepHos (KOHEL, HIOHA — aBrycT) BOLI p. Ceeurn, 
pTynaa B Batikan, pacnpocTpaHsaioTca MO MOBepXHOCTH O3epa, MOocTeneHHO 
(UHBaACh C GalikasIbCKOH BOZOH. MoulHocThb C/O CMeLUAHHbIX BO, B KOTOPOM 
,€ BOSMOXKO YJIOBHTb XHMHYECKHMH MeTOaMH NpuMecb Bos CeJieHrH, He MpeBbl- 
eT oOpiuHO 5—10 M. Tmy6xKe 3ameratoT yxKe 4NCTHIC OalKaJIbCKHe BOJBI. 


Ta6auna f 


Pacnpeyenenne KpeMHHA H THApOKapOonaToB B Bosax O03. Balkan na paspese 
noc. Xapay3 — mbic Kpacupii Sp B 1958 r. (B MHsMrpaMMax Ha JINTp) 


12 Os. Batikan 
ey IUBOTOR Al ee ee ae ee eee 
) Xapay3 | 0,5—1,0xm*| 1,5 KM 3,0 km | 8,0 Km | 18,0 km | 27,0 km 
gy IL See S| ee 
mo <0 oa.) Ar) Sis a eS a IIpumMedanue 
aes fe) fe) Q ° fe) fe) fe) 
ete ih ta Oo oe O . O As O aa O ze O Se O 
Eno |) HA) c |S] PLS) P| a/ a [ajar] ale 
BO VI} O | 3,6) 97,6) — — | 3,6|100,8 | 1,2] 67,1 | 1,5] 67,1 | 1,1/ 65,9] 1,11/66,4| Cna6nik Betep 
| 5{—| — _ — | 8,6] 68,3 | 1,2} 67,1] 1,9] 69,5] 1,1) 65,9; — |} — nepeMeHHBIX 
| 10;—} — _ — |—| — | 1,3! 67,8] 1,3] 67,1] 1,1) 65,9} — |} — HanpaBJleHuh 
25);—|] — — — |}—| — | 1,3/68,3} —| — | 1,4/66,6); —| — 
| 50 }—]}| — — — |—| — | =] — | 4.4] 67,1 | 1,2} 65,9) 1,4) 67,6 
100 |} —| — —_ — {—| — |—}] — | —-] — | 1,1) 65,9} —| — 
6 VII} 0 | 4,6] 79,3 | 4,6 | 78/4 | 4,7| 75,6 | 2,4] 67,1 | 1,4) 67,4 | 1,3} 65,9] 1,3|65,9] Cua6nii ceBep- 
5j]— — 4,5 | 66,6 | 1,6] 67,41 | 1,5) 66,6] 41,2) 66,6] 1,3) 65,9) —| — Hblili BeTep 
AM een eee lesan ee 4-5 165,9) | 1,3]/6754|| 4.216959)! deal 60,0) — ie (2—3 m/cex) 
25);—| — — aa 4 65,91 2)'665,60) 4), 21165), 9) | 
SO | == a | 4, 4165; 9)} 452] Gd, 4al 4521'60,9)|04, 3] Cone 
#00) [| 2 = — |—| — }—| — | —| — | 1.2) 65,9) —| — 
VIII| 0 | 2,6] 95,2 | 2,9 | 87,3 | 2,3] 76,9 | 2,3] 73,2} 4,6] 68,3 | 1,3] 68,3] 1,3) 65,9) IrHap 
5|—| — | 2,9] 76,9 | 2.3] 73,2 | 2.3] 72,0) 1.3] 65,9 | 1,2] 66,6] 1,3] 65,9 
10 }/—| — — — | 1,3] 67,4 | 1,0) 63,4] 4,3) 67,1] 1,2] 65,9] 1,3] 65,9 
25 }/—| — — Sr A OCD OT S66 24), 216457) | 265.9 
50 ;—!| — — — | |] — =| == | 4,0)'65,9') 1,21,65,9))) 45216559 
400 } —| — — — j—| — |—| — | —| — J 1,2] 65,9] —| — 
44 IX] 0 | 4,8] 92,7 | 4,2 | 92,2 | 2,1] 90,3 | 1,2] 72,0] 1,1) 63,4] 41,4) 64,7] 1,0) 65,9) Cua6nii ceBe- 
5}—] — 4,2 | 93,2 | 1,8] 75,6 | 4,0] 65,9| 4,4) 64,7] 1,1)64,7) —| — po-3anayqHbi 
10 |/—| — _ Si | 150) 65,9) 1,1) 6452 |) 452) 645 7 BeTep 
25};—] — — ee nC nO Oo sod eae eta (i—3 m/cek) 
50} —| — -- | | | tO, OOS NAO G47 
100 | —} — — — j—-| — |-—|] — | —| — | 0,9) 64,7) —|] — 
26 Xj 0 | 5,6)104,9 | — — | 5,6/101,3 | 1.4] 65,9} 4.4] 65,9] 1,1] 65,9] 1,4)65,9]) Cna6nii Berep 
5}/—] — — — | 4,3] 96,4 | 1,1] 65,9] 1,1] 65.9] 1,1] 65,9] 1,4] 65,9 (2-3 M/cek) 
40 }—| — _ ea 6559) 45165-91460, 9) ese a65;.9 nepeMeHHBIX 
25};—| — — Sl 1183) 6559) 165,09) et A655, 9) adie 00n0 HanpaBJieHHh, 
50; —|] — _ me | 0 A S65, ON A AGo, oll edie 0059 BpemMeHaMH 
100 |— | — _ Se ea ed 116529 | — WTHJIb 
6 XII} O};—-—]}] — — — | 1,3] 69.5 | 1,3] 65,9] 1,3] 65,9] 41,2) 64,7] 1,3) 64,7 Betep nepe- 
5)/—| — - — | 4,3] 68,3 | 1,3] 65,9] 1,2) 65,9] 1,2| 64,7] 1,3] 64,7 MeHHbIX Ha- 
10 ;—}] — _ ee as dd] Gono ete 00,9 | t 2Gentaled aloes NpaBseHuit 
235 /—| — _— ee ae eee re — | a ebro atoll Os nailed sol Onn [a0 7—8 m/cek 
5}/—]|] — — ee net — |e — onl 31160; 9)| h olhosn di edeo Ooo 
100 |—| — = — |—! — |/—}] —J—l — [1,3] 64,7), —| — 


* Yxka3aHo paccTOAHHe OT BocTOUHOrO Oepera. 


| OTICIbHBIX CIYYaAX HAM MIPpHXOAMIOCb OOHAPY2KHBATb MATHA KCeJCHTHHCKHX» 
om MOrpeGeHHbIMH Ha OTHOCHTebHO OoubUIne TIyOHHbI O3epa (nopsqka 25— 
0 m). [Ipuunupl 9TOrO ABeHHA OCTaIOTCA He COBCeM ACHBIMM. BepoaTuee Bcero, 
OrpyKeHHve CeyleHTHHCKHX BOA B Baiikae cBA3aHO C BeTpOBOH WupkyAlnen 
OJHbIX Macc O3epa. 

PacnpoctpaneHie CeseHTMHCKHX BO] B NOdepXHOCTHBIX COAX BOLbI Balikana 
OJBep2KeHO B JIeTHHM MepHOA OOJIbLIMM MpOcTpaHCTBeHHbIM H3MeCHeHHAM, 3a- 
UCAILMM OT HallpaBleHusa H cub BeTpoB. [pyOo mpHOmuxKeHHO rpanully pac- 
poctpanenua Bog p. Cesenru B Balikale MOXKHO MPOCJeANTh BU3yaNbHO MO 
asHune UBeTa WH MpospauHocTH. OOpi4HO MYTHbIe KeJITOBATO-KOPH4HEBATHIC 
opi CesleHr ONOACHIBAIOT €€ MPHAEbTOBOe MpOCTpaHCTBO NoOCoH Oo 1,5— 
,0 KM B LUHPHHY, YETKO OTAEMAACh OT OYOOBATHIX HJM 3€/CHOBATHIX (uHorya 
akxKe MYTHBIX) BOA Balikaa. PasiM4una XHMH3Ma BO B 30HE CTbIKa ObIBaloT 
CoOeCHHO 3HAYHTebHEIMH. TaK, Hanpumep, 9 IX 1958 r. B | KM oT Mbica OOuIoM 
Ojlep2kaHve PHApOKapOOHaTOB 8B NOBEPXHOCTHOM CJ10€ MYTHOH KeJITOBaTON BOLI 
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6bii0 90,3 mr/m uw Kpemuua 3,77 Mr/a. B 100 M fasee oT Gepera B MYTHOH seek 
BaTOM BOJe CosepsKaHHe 9THX KOMNMOHEHTOB MafaO, COOTBETCTBEHHO, AO TE, 
vw 1,92mr/a. 11 [XB 3 KM oT NpoToKH Xapay3 B TaKUX Ke YCMOBUAX ruypoKaps 
HaTbl H KpeMHHM pacmpeseANIMCb. COOTBETCTBEHHO, CJI€{yIOUlMM o6pa30 


89 un 72 mr/n uw 1,774 1,20 Mr/nuT. o. 


Noconsckmu 
‘cop 


KN 


Pue. 1. Ppannubl pacnpocrpanenna cmewaHHblx Box B O3. Balikan mpu BeTpax 
pasHoro HanpaBenus. a— 16—18 VII; cana6nimi (2—3 m/cex) toro-3anayqHbla 
Betep; 6—7—9 VIII; cepepo-Bocrounbili BeTep nepemMeHHo cusbI (0 4—5 m/cek), 
BpeMeHaMH WTHIb; @ — 16—21 VITI; wrunb nocie cubHOrO ceRepo-BOCTOUHOrO 
BeTpa; 2— 9—111X; cna6niit cerepo-3anagHbii Berep (1—3 m/cek). Cnsowuble 
JIMHHH — H30KOHIUeHTpaThl THApOKapOonaToB; MpepbilBuCTble — TO %*e, KPeMHHA. 
I[ubpp B Bugze Apobeti— conepxanue rHApoKapOonatow (Hal vepTOH) uw KpeMHUA 
(nox yepto#) B BOyax JembTOBLIX MpoToK p. Cenenru. Bce KONWeHTpallun Jan 
B MHJIJIMTpaMMaxX Ha JIMTp 


H3yyenve ropHs0HTabHOrO pacnpeyeneHHA OTICbHbIX XHMMYECKHX KOM 
MNOHEHTOB B BOJaxX Hakala NO3BONAeT NpOCeMHTb pacnpocTpanenue CesleHrHH 
CKHX BO] 3HAUHTebHO laJIblue. 

B wirusepyto noroxy Bosp p. Ceenru pa3muBaioTes WIMPpOKHM NOTOKOM, BBI 
XOUA MaleKo 3a Mpefetpl CeeHruucKoro meiKoBogba. Tipu 3Tom B pation 
NpoTOoKH Xapay3 — camo KpynHo penpToBof npotokH Cenexru — moto! 
CeIEHTHHCKHX BO NepecekaeT O3epo, AocTHras ero 3ananuoro Gepera. Toyz Bau 
AHMEM MpeNINecTBYIOMINX NepHody HCcMeqOBAaHHH BeTPOB rpaHullel pacnpoctpa 
HCHHA CMCIMAaHHbIX BOA MOryT 34Me€THO CMelLaTbCA, TO OTKIOHAACH Ha 1oro-3anay 
TO, HallpOTHB, OTXOJ\A K CeBepo-BOcTOKy. Tak, HanpuMep, 16—17 VIII noc 
CHVIbHOFO C€BEPO-BOCTOUHOTO BeTpa CeBepHaA paula CMeWIaHHBIx BO] OKa3a 
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tb CMeILeCHHOHM K 1Ory HW MpHxKaTOH B palione MpIca OO.IoM kK BOcTOUHOMY Gepe- 
#osepa (puc. | @). 

\ CeBepo-BocTouHle BeTPbI (BEPXOBHK, Oapry3WH) BHaYale CMHHAIOT Nepece- 
foula A Bahkasl A3bIK CMeIIaHHBIX BOX B WeHTPaJIbHBIX, HavOonee ylaeHHElxX 
OeperoB, palonax o3epa, OCTaBsIAA UX HeEOObUIOe MATHO NOM 3anaHbIM Gepe- 

MW NpwxKuMasA Noctynatoue B Balika peuple BObI K BOCTOUHOMY Gepery 
ic. 1 6). OcHoBHaa Macca CMelUaHHbIxX BOX M3 MpHceseHruHcKoro pahoua Bait- 

a, BePpOATHO, OTTeCHAeTCA pH 9TOM B 1loOro-3aNaqHOM HalpaBJIeHHH. 
PlaIbHeHINeM NATHO CMeWIaHHBIX BOX y 3anafHoro Gepera paccenBaeTcs, Nos0- 
| Ke AX y BOCTOUHOrO GOepera CyKUBAeTCA, BLITATHBAACh Oonee HIM MeHEE Jase- 
| K toro-sanajly OT JebTb! peKH. Browne BO3MOXKHO, YTO MPH WHTebHbIX BeT- 
WX C€BEPO-BOCTOUHOTO HalpaBJIeHHA CrOHAeMBIe H3 NPHCeMeHrHHCKOTO pahona 
eHIaHHble BOLbI JOCTULAaIoT 3anayHbIx Oeperos Balikala B palione moc. Bonb- 
e Kotst — noc. JIucrBenuHoe, vemy cnoco6cTBy!0T HW NOCTOAHHO HalpaBsien- 
we OT JembTHI Cesenrum nonepek Batikaya 4 Janee BAONb 3anaqHoro ero moGe- 
mKbA TeueHKA (B. A. Tlompirkun, mH4HOe coobuleHHe). 

Betpbr cepepHoro MH CeBepo-3anaqHOro HalpaBeHHi Tak%Ke NpwKMMaIOT 
fCIUAHHbIe BOJbI K BOCTOUHOMY Oepery oO3epa, OTTECHAA HX K Wry HM BOCTOKY 
uc. 1 2). [Ipu 3ToM, 2 3aBHCHMOCTH OT CHIbI H MPOMOJOKUTEbHCTH BeTpa, MOu0- 
| CMEIIAHHBIX BO MCHAeT CROIO WIKPHHy. 
 Hakonell, BIMAHME BeETPOB 1Oro-3aNaQHOoro HanpaBseHHA (KYJITYK) aHaso- 
14HO BO3J1CHCTBHIO BEPpXOBHKOB, C TOH pa3HHUeH, TO Noce NpoppiBa Nepece- 
arollero Balika] A3bIKa CMeIMAHHBIX BO NOCeMHHe OTTECHAIOTCA K CEBEPO-BO- 
‘OKY OT JlebTbI peKH (puc. 1a). 

Heo6xogumo moquepKHyTb, YTO OMMCHIBAeMOe HAMH PacNpocTpaHeHHe CeJIeH- 
IHCKHX BOL B Balkavle B JIeETHHH NepHO OCHOBAaHO Ha H3YYeHHH TOPH3OHTAaJIb- 
PO pacnpesleeHHA TOJbKO JBYX KOMNOHEHTOB — rupoKapOoHaToB H Kpem- 
in. Kak HW CICLOBa.10 OKUAaTb, ITH KOMMOHEHTHI NO3BOJIAIOT CYAUTb O pacnpeye- 
HHH CM€IUAHHbIX BOX JasleKO He paBHO3Ha4uHO. Kak BHHO 3 puc. 1, OOacTb. 
)BIIMEHHOTO CcOsepKaHHA THApoKapOovaTOB 3aHHMaeT MeCHDIy!IO MVJIOWAayb. 
‘BaTOPHH O3epa. AKB2TOPHA MOBbILIeEHHOFO COepKaAHUA KPCMHHA OKA3bIBaeTCA 
BIYHO 3HAYUTE.IBHO OOJIbILeH, ITO OOLACHACTCH OTHOCHTEJIbHO Sombie pas- 
eH B COep%kaHHH STOTO KOMMOHEHTA_B BOAaX Ceslenru HM Batikawa, mo cpaB- 
HUIO C FHApOKapOonaTaMH. 

B cepegqune cenTa6pa, Kora TeMMepatypa BOXH Ha MOBepxHocTH Bakikawsa. 
aBHANaCb C TeMNepaTypoH Bofbl p. Ceseuru, CyULeCTBeHHBIX H3MeHeHHE 
DACTpPeNeeHHH CeJIEHTHHCKHX BO] MO BepTHKaJIM He NpOM30W10. OH No-mpexk- 
MY pacnpocTpaHANCh NO NoBepxHocTH osepa (Tab. 1). 

K KoHUy ceHTAOGpaA — cepequHe OKTAOpA TeMMepaTypa CeJIeHTHHCKHX BOL. 
MOBepXHOCTH ynauia Zo 5,0—4,8°, B TO BpeMA Kak TeMMepatypa OalkabCKUXx 
Jl Ha NOBeEpXHOCcTH JocTHrana ene 6,3—9,4°. MoxkHO Obl10 OKUaTh, YTO BOLE 
CeneHru, Kak Oouiee NMOTHBIe OyAyT TeMepb pacnpocTpaHATECA NO AHYy O3epa. 
[HaKO OHH B STOT NepHO 3aNOHAIM OONACTb MpHOpexXKHOrO MEVIKOBOAbA, 3a 
eesaMH KOTOPOH NpocneKABAIHCh B NPHAOHHOH 30He O3epa JIMIMb OTIEJIb- 
IMH NATHAMH H Ha OYCHb HEOOJIbUIOM PaccTOAHHH. BepoaTHo, wacTble WITOPMpI 
OCOGCTBOBaJIH HHTCHCHBHOMY MepeMelUMBaHHlo BOL, ObICTpO cTHpan pasIMuHs 
AX XHMHUECCKOM COCTABEe. 

Ee 6oee orpaHHyueHHbI pavOH 3aHHMAJIH CMeIIaHHble BOJbI B MoceLyto- 
ii nepHox (KOHelL OKTAOpA — WekaOpsb). YcusenHad BeTPOBAA WHPKyAUNA, 
‘ONeTAHHM C TOMOTepMueH CNOCOOCTBOBAaJIM XOPOMICMY CMeieHHIO PeYHBIX BOL 
ISEPHBIMH yrKe B HenocpeACTBEHHOHM OMH30CTH OT YCTbeB ebTOBbIX MPOTOK. 
Ceneurn. 

Batikatbckad JMMHONOrHueCcKaA CTaHWHA Tloctynusio 

Cu6upcKkoro oTgenenua AKkayemuu HaykK CCCP 14 VII 1959 
UMTUPOBAHHAA JIMNTEPATYPA 


10. A.Anexunu, O6maa rumpoxumus, M., 1948. 211. ®.BouKxapes, Tp. 
KyTCK. roc. yHHB., cep. reorp., 24, B. 1 (1958). % 1.10. Bepemarunu, Bafixan, 
Kytck, 1947. 4 K. K. Botuwunes, Hsp. Cu6upcx. oTy. AH CCCP, Ne 2 (1958). 
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Jloxzagn Akagemun naykx CCCP 
1960. Tom 131, Ne 3 


A. HW. FYCEB u A. C. 3AMOPO)KILEBA 


O COCTABE MEJIOBbIX OCAJKOB JIEHCKOTO 
YIJIEHOCHOrO BACCEHMHA H OCOBEHHOCTAX HX HAKOMNJIEH 


(ITpedcmaézexno, akademuxom H. M. Cmpaxosoim 8 XII 1959) 


Pa6oTb NocIeqHUX JeT BHIABHJIM WHKJIMYeCKOe CTPOeHHe MEJIOBBIX YIJIeHO 
HbIX OTMIOKeHHH JleHckoro GacceHHa, OCOOe€HHO OTYeCTJIHBO BbIPaxKeHHoe B C 
BepHoH yacTu ero. Hw KHAA, Oe3yroJIbHad, YWaCTb Ka%K Oro WuKJa NpescTaBselL 
MpeCHMYULeCTBeEHHO MecuaHHKaMH, a BePpXHsAA, YIvIeHOCHaA, CO%KeHa PATMHUE 
NepecavBalolluMUcA M@exKy COOOM NecuaHHKaMH, aJleBPpOMTAaMH, aprHJIATaN 
H WwiacTaMuH ys. | 

Hakonenne 9THX OTOXKeHHH NPOMCXOAHO B OOWIMPHOM paBHHHe, KOTOPE 
Cc ra OOpaMJIAIacb BO3BBILICHHOCTAMH, PacCMOJIOXKeCHHBIMH B 1tO%KHOH aC 
AnjaucKkoro uluta, CraHoporo xpe6ta, IlaromcKoro Haropbs. Sanaquaa 4ac’ 
PaBHHHbI TepsJlacb B Npesesax miaTpOpMbl, TaKOH Ke MOCKOH paBHHHHl, I 
MMeIOWeH HeOO/IbUIMe BHICTyNbI. Ha caMomM ceBepe OacceliHa rpaHHlle cy KH! 
OeperoBad MHMHHA MOPA, KOTOPaA TO MpOABUurasacb K Ory OT COBPeMeHHO!] 
Oepera mops JlanteBbix, TO yxoqusia K ceBepy. BoctouHad rpaHilla HeH3BeCcTH. 
Oua HaxOfHJlacb re-TO Ha BOCTOKe, Ja/leKO OT COBPeMEHHbIX BbIXOJOB M@JIOBb 
OTJOXKeHHH. 

IIpu HakoneHHH OcaqKoB OO1acTbIO MUTAHHA CYKUIN BOSBEIUICHHOCT 
oOpaMJIABLUIMe PpaBHIHy c ora, Me pacnpoctTpaHeHb! IMUJOTOBO-NwarMoKa3 
Bble [paHHThl, THeMCbI M pasHOoro THNa AHaPTOpuThl UW Apyrve NopoAy, nocTaBlAa 
WHE MaTepHad JIA OTMOXKEHHK OOMbUOM MOWLHOCTH, NOKPbIBaBLUHX OFPOMHYy 
TeppUuTOpHto. 

XapakTepHOli OCOOeHHOCTbIO PaBHHHbI HAKOMJCHHA MeJIOBbIX OTVIO2%KeH! 
OpiIO NpepbIBHCTOe ee ONyCKaHHe, AIMBUIeEeCA 3HAUMTebHOe Bpema. Ilepuog, 
KPYNHbIX OMyCKaHH COOTBETCTBOBAJIO HAKOMVJIeHHe Ge3yro.IbHLIX MeCUaHHKOBI 
BHT H TOPH30HTOB, a 3aMeJVICHHBIe NporMOaHHsA C OCTaHOBKaMM MpPHBOMM. 
K OOPas0BaHHtO0 YIJICHOCHbIX CBUT H FOPH3OHTOB. 

HauMenbllive MOWHOCTH MeJIOBEIX OTMOXKEHHH yCTAaHaBMBAaIOTCA B NpHMe 
bopMeHHOoH actu Oaccelina, roe B CHy CTaOMJIbHOCTH TEKTOHHYeCKHX YCJOB 
HAKOMJICHHE OTIOHKEHHH IWIO MeJVICHHO HM OTHOCHTeIbHO OfHOOOpasHo. Cue; 
Ooslee WIMPOKOFO Pa3BUTHA MeNOBbIX OTAOMKeHMH Ha MIaTpopMe HaGsmOatwoT 
BO MHOrHX yuacTKax. K BocToky, B cTopony BepxoaHcKoi reocHHKJIHHaJIH, MO 
HOCTb OTJIOXKEHHH MOCTeMeCHHO YBeJIMYMBaeTCA HW MOABIAeTCA OTUeCTIMBAA IP 
bepenWMallva Ha yrieHocuble H Oe3yrou buble yacTu paspe3a. Tloguatua, KOTOP 
MPOHSOUNIM Moce CKaqyaTOCTH B KOHI€ BePXHEMeJOBOrO HIM TpeTHYHC 
BpeMeHH, a Take Oonee NO3AHNe NpPUBesIH K TOMY, YTO B BOCTOUHHIX palioH 
COXPaHHJIMCb TOMbKO CaMbl€ HH3KHE YaCTH M@JIOBHIX OTIOMKeHHE. 

O6pasoBaHue NecuaHHKOBbIX CBHT H FOPH3OHTOB (MoMLHOcTBIO 50—500 
NPOHCXOAHO B MpecHOH cpefe, OoratoH 6uKapG6onatamu (aIOBHaNbHBIe 
OacceliHoBnle OTMO*KeHUA). Ja HUX XapakTepeH OWHOOOpa3HbIK cocTaB MUI 

PabHbIX OOOMKOB Ha OFPOMHOH TeppHToDHU (npeobmayaioT KucApIe Ma©r 
K/la3bl, MCHbINe COMEPKHTCH KBaplla H elle MeHbINe KaJIMEBbIX NONeBBIX LuMaT 
CPeA aKIeCCOPHbIX MHHepaJIOB MHOYO rpauata, SNHAOTA HW IpucyTcrByer che 
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DCTOAHHBIMH CMYTHHKAMH OTJIOXKeHHH CyKaT OOWbHbIe OOPHIBKH OGyrsmeH- 
X pacrenui. IlepHoguuecku nosBaaloTcd OOMOMKK U3 O.1M3KOpa3MbIBaeMBIX 
JIKOSCPHHCTHIX MOPO] YreHOCHbIX OTJOXKeHHH, YTO, MOXKET OpITb, CBUCTeIb- 
yeT O HeKOTOPOH Pa3HOBPeMEHHOCTH KOWIeOaTebHbIX JBWOKeHHA B pa3HBIX 
\MOHAaX. 

MHTeHcuBHoe OnycKaHHe, BbI3bIBaBlIee HaKONJIeHHe MecuaHHKOBBIX CBUT 
TOPH30HTOB, CMCHHJIOCb OTCTABaHHeM, 3aMeJVICHHeM B 3TOM Mpollecce, BOSMOXK- 

CONPOBO*KTaeMbIM HUBEJPOBaHHeM B OOaCTH NUTAKHA, YTO NPHBeNO K MOAB- 
HHIO CeTH Oosee MEIKUX O3€p, KOTOPHIe MPH OcTaHOBKe JBMHKeAHA MeeNH u 
OolauHBaIHcb. B sTO BpeMA NPOMCXOAMNO He NocTyMMeHue OCAZKOB U3 Jase- 
if OOaCTH IMTaHUA, a Mepepacnpeyzemenue MaTepHaia U3 palioHoOB HesaBHero 
KOMJIeHHA, Te OH B 3HaYHTeIbHOH Mepe yxKe MoO_BeprasicA pa3pyIeHHI0; 
TeM B Cpeye, OoraTOH OpraHHuecKHM BelleCTBOM, WWIO abHeliiee H3MeHeHHE 
araloujuX CO KOMMOHEHTOB (B OTJIOXKCHHAX YBEMMUMBAeTCH COMepKaHue KBap- 

, YMCHDINaeTCH KOJIMYeECTBO I1arHOKIa30B WH KaJIMeBbIX MOJIeBbIX IUMaTOB, H 

UTH HCUeSAaIOT SHOT U ccpeu). 

| Uicceqopanua noKka3prBaior, YTO MOpOnl, Clararolllue HMYKHHe UaCTH pasHBIxX 
KJIOB, TOXKACCTBCHHbI, UTO TaKKe XapaKTePHO U JIA BePXHMX uacTeH UX. 

_ Hakorsenue oTOKeHHH NecuaHHKOBbIX CBUT MpOMCXOAMIO B MpecHol, Heli- 
JANIbDHOM WIM CaOOULeIOUHOH cpeye, OOpasoBaHHe Ke yrIeHOCHLIX — B OTUeT- 
ABO OOJIee KHCJIbIX YCJIOBHAX. 

Heoqunakopasd cpefla OcayKOHaKOMJIeHuA Ge3yFOJIbHbIX MH yII@CHOCHBIX OTJIO- 
eHHM (CBUT HW TOPH30HTOB) NpHBeda K pa3JIMYHOMY ayTHTeHHOMy MMHepasoo6- 
130BaHHI0 B HHX. B yrleHOCHbIX OTJIOKEHHAX WIMPOKO PacMpocTpaHeHbl KaOJIH- 
AT, THAPOCMOAbI, CHePpHT, MpPHCyTCTByeT KaJIbUMT H arperaTpl OpyKuTa 
1aTa3a. B Oe3yroJIbHbIX B OOJIbUIEM KOJIHUeCTBE IIPHCYTCTBYeT KaJIbILMT (B KOH- 
PeMMAX), XJIOPHT H WCOMHTbI H HaGMOAAaIOTCA HOBOOOPasoBaHHA ccbeHa, rHApo- 
nowpt. IlupuT B pacceAHHBIX 3epHax BCTpeyaeTcaA B TeX HW Apyrux ocayKax. 

Oco6eHHO IMpoOKO Ha TeppuTopHu GOacceltHa pacmpocTpaHeHbl OTOXKeHHA, 
yeprxKalllue JOMOHTHT (1). CaMple NoculeqHHe paOoTH! NOKa3aJIH B pale paHOHOB 
JMCYTCTBHe MWeCuaHHKOB C 3IHXCMHHOM H SMMAeCMHHa C JIOMOHTHTOM. B He- 
(OIBKUX YUAaCTKaX B YIVJIOTHCHHbIX NMecKaX Obl ycTaHOBJIeH YTeHaHIHT 
IMJeCMHH C TreHJIaHAUTOM. 

B pa3Hbix pahoHax — nNpumsaTpopMeHHbIX, OJIM3KHX K TeOCHHKJIMHAJIbHBIM 
TepexOJHbIM MEK Ly HHMH — HaOlOLaloTca ONpeseeHHble pa3sJHUWA B COCTaBe 
OwKeHuH. B patounax, HauOoulee OIM3KHX K TeOCHHKJIMHAaIbHbIM, MOULHOCTb 
MOKeHHH HanOoubuiad. Tlopogp MIOTHBI; B Oe3yroJIbHbIX “YacTAX paspesa, 
WeMeHTe N€CUaHHKOB, CpeH MpOuHX AYTHTeHHbIX MHHEepaJIOB MPHCYTCTBYeT 
OJIMT-JIOMOHTHT, a B MepecavBalouluxXcA C HHMH YIVICHOCHbIX OTJIOMKeCHAAX 
WeraioT YIJIH MapOBM4HO-KUPHOM wu rasoBo creneHu yruebukaunu (puc. |). 
MepeXOMHbIX paHOHAX MOIMLHOCTH OTJOXKeHHH YMeHbUIaloTcA (O 4eEM YKa3bIBa- 
Cb H paHee (7)), MOPOAbI He CTOMb MJOTHbI, B WeMeHTe NecuaHHKOB Oe3yProJb- 
1X CBHT KPOMe JIOMOHTHTa MIpPMCyTCTByeT pyro KabiueBLl eoMT — 9TH- 
CMHH WIM TOMbKO OUH 3MMfecMuH. YIM yrJIeHOCHHIX CBUT 9THX PaHOHOB 
IHHHOMMIAaMeHHbIe WIN OH3KHe K HUM. B npunaaTpopMeHHbIX PaHOHaX MOII- 
CTH OTMOKEHHU OUCH Masa, MOPOAbI PHIXJIbI, WEOMMTH! B HX Yale He OOHa- 
PKUBAIOTCA, a YIJIM WpeqcTaBeHb! OypbiMM pa3HocTamMH. Ho B HeKOTOPHIX 
4HOHAX, B YIJIOTHEHHBIX Meckax, MpHcyTcTByeT WeomHT reHwaHyuT. B HHKHAX 
ICTAX OTOMKEHAH STOFO palioHa KpoMe reliaHAuTa OBL OOHAPy*KeH SMMAECMHH, 
TOPHI B CAMOM OCHOBaHHN OTJIOXKeHHH NpeBaupyer. Yruu, BcTpeyaroulneca 
OTJIOMKCHHAX, HENOCPEACTBEHHO NOACTHMAIOULHX MeCKH C STHAeCMHHOM, Nped- 
‘ABJICHbI PA3HOCTAMH, NepeXOJHbIMH OT OypHIX K JVJIMHHOMIaMeHHbIM. 

Takum 06pa30M, NOpospl C JIOMOHTHTOM ecTeCTBeHHbI JIA pavoHoB HaWOoub- 
ero mporHOaHHa, rye ocak OpicTpO NepeKpbIBaJIMCb HOBbIMH OTJIOXKCHHAMH, 
(e@ BOCCTAHOBJICHHOCTb CpefbI OCatKoOOpa3z0BaHHA Ola OTYeTIMBOH, re pas- 
IBANIMCb YIIH HavOovrblllel cTeMeHH BOCCTAHOBJICHHOCTH C HaHOosee HA3KHM 
[eIbHEIM BecomM (1,26—1,22), c Hau6omee BHICOKHM COjepxKaHHemM BOTOpOsa 
>6%), OOJIbIIMM BEIXOJOM cMOUEI (>20%) u GuTyma A (> 10%). 
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Puc. 1. CxemaTuyeckat KapTa pacipoctpaHeHua TunoB 
yruleli H MeCTOHAXOXKCHHA ICOJIMTOB B Me@JIOBBIX OTJIOXKe- 
HuaAX JleHcKoro yruieHocHoro OacceliHa. / — rpannupl 
pacMpocTpaHeHHA MeJIOBbIX OTORKeHUH; 2 — 5— 30HbI 
yrieH pasJIMYHBIX MaPOK B M@JIOBbIX YTIJICHOCHbIX OTJO- 
2KeCHHAX: 2 — yIJIM Mepexoquoro TuNMa OT OypbIx K AIMH- 
HomJamenHbim (6 — J[), 3 —qaMHHoNaMenuule yruu(Z), 
4— ra3opble H MapoBuyHo-x%KUpHble yrauS (T — JT), 
5 — kokcosble yrau (K); ysacTku pacipocrpaneuua nec- 
YAHHKOB C pa3JINYHbIMH WeoluTaMu: 6 — c 6oubuIMM KO- 
JIMYECTBOM JIOMOHTHTa, 7 — ¢ SNMZeCMHHOM, 8 — c 9nH- 
eCMHHOM HM TrelisiaHquTomM, 9— c MaJbIM KOnMUeCTBOM 
JIOMOHTHTA 


OnvyecMHH B lecuaH) 
KaX IIpHcyTcTayeT B pany 
Hax, XapaKkTepH3ylOulux¢ 
3HAUHTeJIbHO MCHDbILIMM IIpt 
ru6aHHeM, Oomee MeWJICHHb 
HaKOMJI€CHHeEM OCaKOB, M 
Hee BbIJep%aHHOH BOCCT, 
HOBJICHHOCTbIO CpebI OCA, 
KOHAKOIWICHHA, C KOTOPBIN 
CBA3AHbI JJIMHHOMJIaMeHHE 
M OH3KHe K HAM YI 
MeHbIUeH CTeNeHH BOCCT, 
HOBJICHHOCTH. B HUX Tadat 
cojlep KaHHe BOMOpPOL 
(<6%),  BbIXOq, cMou 
(<12%) u Outyma (<5%), 
MOBbIMaeTCA YCJIbHBIM BE 
(1,35). | 

B o6macTax c HeOOJIbUII 
MM CKOpOCTAMH HaKOMJIeHH 
ocatKoB (nwaTpopMeHHb 
ycusIoBua), rae He Opi 
YCTOHYMBBIMH BOCCTAHOBI 
T@JIbHbIe YCJIOBHA, Yul 
BCIOLY XapaKkTepH3yYIOTC 
6ypoyroubHoH CTeIeHB! 
yrulepukKallnn (yeJIbHBIM BE 
yrasa 1,47). 

Jia paHoHoB c pacnpc 
CTpaHeHHeM ayTHreHHoro J 
MOHTHTa HaMeuaeTCA CBAZ 
cocTaBa yrvieH c OovIbure 
WJIM MeHbUIeH WeOoHTOHOK 
HOCTbIO TOPO, BMelULarouly 
yIvIeHOCHbIe MauKH. 

Tak, Ha Uau-Tymyccko 
MeCTOPOKCHHH  JIOMOHTI 
cOsepKUTCH B  nNoponé 
TOJIbKO B CpeHHX yacTsS 
Oe3YPO.IbHbIX CBHT H FOpHsal 
TOB UW B HeOOJIBUIOM KO 
yecTBe; B CaHrapcKOM M 
CTOPOKeCHHH ero 3Had 
TCJIbHO OOIbIWe, H OH WMP 
KO paciipocTpaHeH Mo pa 
pesy. CooTBeTcTBeHHO 
9THM, IIpH TOM Ke comepx 
HHH BOOposa HM CMOJIDI 
KJIapCHOBBIX YIVIAX 9TI 
MeCTOpOKAeHuH KOMMUeCT 
OuTYMOB B 2—3 pa3a MeH 
mle Ha TOM MecTOpOxKeHH 
re MeHbIIe JOMOHTHTA. 

B caMbIX CeBepHBIX 
ceBepo-3alayHbix WacrT. 
OacceHHa, Kyla NepHogny 


Ky noctTylaJiu C tora BO[bI, yKe 3HAYHTEbHO OOorallleHHbIe OPraHHuecKuM 1 
IeCTBOM, re Cpefa HaKOMIeHHA O€3YFOMbHBIX TOPH3OHTOB H CBUT He Oblla OTH 
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O HeliTpatbHOw WIM WeOUHO, a NpHOAMKaNacb K KUCJOH, B MOposax He- 
OPbIX CBUT HCue3zaeT WeOJIUT, a BMECTO Hero MOABJIACTCA KAOJHHUT; C 3STHMH 
OXKCHHAMH CBA38AHbI Oypple yrs. 

PasMellleHve Ha TeppHTOpHN Oaccelina yruiel HeOMHaKOBOL cTeneHH yrvie- 
all OOLIYHO OObACHAOCh PasHOli CTeMeHbIO MeTaMop(pu3Ma. 

OjHakO U3/10X%KeHHEIM MaTepHadl NOKa3pIBaeT, YTO B M@JIOBEIX OTJO2%KeCHHAX 
HCKOrO yrieHocHoro Oacceliva yrvIM pa3Horo THMa MpHypoueHbl K pasHbIM 
MallHAM, CBA3AHHbIM C ONMpeeJICHHbIMH TEKTOHHYeCKHMH 30HaMH. Koue6a- 
bHbIC JBHKEHHA B MOCeHAX KOHTPOJHPOBaIH CKOPOCTb HaKOMJIeHHA Ocal- 
, HX MOIIHOCTb, (PUSMKO-XHMHUeCKy!IO cpelly ocaqkooOpasonanna. Iporeccst 
JMYHBIX CTaHH [Marene3a ocayKa (*) u caenyroulel 3a HHMY HavaJIbHOH cTa- 
M KaTarenesa (*) IPHBOAHJIN K BOSHHKHOBEHHIO B KaxKAOl 30He OCOOOrO KOM- 
eKCa ayTHIeHHbIX MHHepadloB HM yrvieH OnpeseveHHOH creneHu yriepuKalun Mu 
CCTAHOBJICHHOCTH. e 
Oco6nx uccleqOBaHHH MO BEIABJICHHIO BCe€X HaMeYeHHBIX B JaHHOH padoTe 
AZeH He MPOBOMOCh, a BLICKASAHHbIC COOOPaxKeHHA ECTb Pe38yJIbTAaT COMOCTAaB- 
HUA BeULeCTBCHHOFO COCTaBa M@JIOBbIX OTJIOXKeHHH, H3Y4CHHBIX B OTJCbHbIX 
WoHax, HW KauecTBa 3aJlerawulux B HUX yruel. CrelwambHO MpoBeseHHble 
OOTHI NO OTJOXReHHAM Bcero OacceliHa, BEPOATHO, MOSBOAT BLIABHTb PJ, HO- 
[X CBA3CH MeXK Ty COCTaBOM OCaXKOB, CBOMCTBAMH yruleli, TEKTOHHYeCKHMH 30- 
MH, K KOTOPbIM OHH IIPHypoueHb!, MH TeMH MpolleccaMu, KOTOPHIe MpoTeKaJH 
ele OCAKOHAKOMIeCHHA. 


Hayuno-HccmeqopaTebcKHit MHCTHTYT Tloctyiua10 
reojoruu ApKTHKH #2810 JRE 
: JleHHHrpay 


LWMTHPOBAHHAA JIMTEPATYPA 


ore wo aio pork mesa, gAH 2 120)..Ne 2. (1958) 2A Ms Deyice Ba) We A 
BauHoOB, Tp. Topxo-reon. yup. In. ymp. ces.-mop. mytu, Ne 10 (1941). * H. M. CTpa- 
>B, Bompocbl MMHepasoruu ocaqouHbIx OOpasoBaHHit, KH. 3—4, JIbBos, 1956. * H. M. 
Tpaxos, H.B.JlorsuHeuko, JAH, 125, Ne 2 (1959). 
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Jloxxnanp Axkagemun nayx CCCP 
1960. Tom 131, Ne 3 


TrEOOLVE 


B. A. 3YBAKOB 


O HAJIAUMM MEDKJIEMHAKOBbIX YCJIOBHM 
B MPHEHHCEMCKOM CHBMPH B CAMBYPICKOE BPEMSA 


(IT pedcmaerexo axademuxom B. H. Cyxacecoim 23 XI 1959) 

Jlo HeqaBHUX Nop B MpveHucelickol CHOupH Obl M3BECTHDI CJIe€QbI TOJIb, 
WBYX OJleqeHeHHi: caMapoBcKoro Hu spIpaHcKoro (*). B 1949 r. T. ®. Jlyurer 
ray3eH YCTaHOBM B WouMHe Enucea cileqbl TpeTbero MpoMe*KyTOUHOrO Owe, 
HeHHA, MOYYHBUIerO HasBaHHe eHuCelcKOrO MM TasoBcKoro. CrpaTurpap 
yeckoe MOMOKeHHe eCHUCeHCKUX (TA3OBCKHX) CJIO€CB OTHOCHTEIbHO TOPH3OHT 
cxempr B. H. Cakca (*) ocTaBasiocb flouIroe BpeMA HeACHBIM. | 

B 1954 r. aBrop, IpHa K BbIBOLY O PIAWMaJIbHO-MOpCKOM (B JOJIMHE Enuce 
MIPOHCXOKTEHHH STHX COB, BbICKAa3aJICA 34 CAMOCTOATEJIBHOCTh CHHCeHCKO 
OuIeCHCHUA HW €fO CHHXPOHHOCTb CaHYyrOBCKOH TpaHcrpeccuy Mops (*). O cu 
XPOHHOM pa3BHTHH BHOBb YCTaHOBJICHHOPO OJIEeCHEHHA CAHYYFOBCKOH Tpaucrpe 
CHM FOBOPHJIM HeCKOJIbKO m03%Ke Takxe B. B. Muszepos (3), C. A. Apxum 
lO. A. Jlappyumu (*). OqHako B BpIpa6oTaHHOH MexkiyBeOMCTBeHHbIM COB 
njeHHeM B JleHuHrpase B 1956 r. pa6ouelt crpaTurpaduueckoH CXeMe 4“eTBeEpTH 
HbIX OTJOKeHHH CHOUpH TasOBCKHe CJION, COrMaCHO CYyIULeCTBOBaBIIeMy TOF) 
mHenHnio C. B. Wauxoro, WH. W. Kpacuora u yp., Opin NomelleHb! B KayecT) 
CTaWHaJIbHbIX 8 CheMHHH OTJeN, T. e. NOX CAaHYYTOBCKHe HU HeMOCpeACTBEHHO HO 
CTHIalollwe HX MeCCOBCKHe CJIOH. 

B moculeqytoujve rojibl BbICKas3aHHOe MHOIO MHeHHe O CTpaTurpaduyecke 
MOJIOMKCHHH CHUCeEHCKO-Ta3OBCKOrO TOPH30HTa Opblvl0 MOATBEpKTCHO HOBb 
MaTepnaiom (°-°). C 3THM MHeHHeM B JadbHeliem cormacnaucs C. 5. Wlanxr 
(°,*°) a HW. VW. Kpacuos. 

B HacTosllee BpeMA cTpaTHrpatuyecKoe NOMO*KeHHe ECHUCeMCKO-Ta30BCKI 
CMOeB, MpeACTaBJIAIONIUX MpHOpexXHO-MOpCKHe HM KOHTHHEHTAJIbHbIC aHaviol 
CaHYYTOBCKUX C/1OeB, TaK Ke Kak HW SakT HaMW4HA JICMHMKOBHIX yCJIOBHH 
€HHCEHCKO-Ta30BCKOe BDEMA, Y2KE HE BHIZbIBAeT COMHeHHH. 

Han6onee octpo Temepb cTaBHTCH BOMpOc O TOM, Opl0 JIM CHHCeHCKO-Ta30 
CKOe OeMeHeHHe CAMOCTOATEIbHbIM, a TAKKE O TOM, K KaKOMY JI€]HHKOBON 
IWHKJIY — PHCCKOMy WJM BIOPMCKOMY — ero cuexyeT OTHOcUTb. Hapsyy c u 
CeOBaTeNAMU, MPH3HaIOULMMH CaMOCTOATEJIbHOCTb BHOBb BbIeIeCHHOFO Ose 
Henna (*,°,8,1°11), umeroTtca UW yOe@eKTCHHBIe CTOPOHHHKM OTHECeHHA eHUCelicKI 
CNO€B K CTaMa/lbHbIM OOpa3s0BaHHAM CaMapOBCKOro oOvleqeHeHua (3,6,1?). 

B CBA3H C TEM, YTO BOMPOC O CAMOCTOATEIbHOCTH CHHCeHCKO-Ta30BCKOFO OWI 
ACHCHUA HMeeT BaxkHOe CTpaTurpaduyeckoe 3HaYeHHe, HW2Ke MBI NPHBOAMM H 
KOTOPbI€ HOBIE NasleOHTONOrMyecKHe JaHHbIe, XapaKTepH3yIONIMe KIHMaT 
yeckyl0 OOcTaHOBKy caMOyprckoro BpeMeHH B MpHeHucelicKoli CuOupu. 

OTJIOx*KeHuA caMOyprckKoro BpeMeHH MpescTaBeHEI B LOWHHe Enuces xax 
JI€BCKHMH, OMVJILIBHHHCKHMH H MeCCOBCKUMH CJIOAMH, B Oacceline p. Tas — mu 
THHCKUMH HM CaMOyprcKHMu CJIOAMH. 

B XaxaseBckue COM BbIeMAIOTCH AJIIOBMAbHBIe NeCKH NorpeGeHHoOli kK ¢ 
Bepy oT 61°30’ c.mi. nocrcamaposcko JonunE p. Exuces, Bpllle OCHHOBCKI 
MNOpOroB lipocweKuBalouueca B Buse II] HanmoltmMeHHo «xaxameBcKoliy Te 
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pl. B HH30BbxAX Ennced XaxasieBCKHe CJIOM 3aMellalores Mp uOpexkHO-MOpCKU- 
MeCCOBCKUMM CJIOAMH. 

PeuHple XaXaJieBcKHe Neck Ha yuactKe 61°30’ — 65° c.mI. mepeKppIBaloTCa 
(MIMHKaMH WM CyNeCAMH O3ePpHOrO NPOMCXOKAeCHUA — OMJIbIBHMHCKHMN CJIOA- 
/—— C MpOCJIOAMH aBTOXTOHHBIX TOPPAHMKOB, Cosep*Kallux copy mpecuo- 
HbIX J[MaTOMOBBIX BoROpocseh: Tabellaria fenestrata (L.) Ktz., Stauroneis 
aenicenteron Ehr., Navicula vulpina Ktz., Pinnularia viridis pasnosuyuo- 
mu, Gomphonema acuminatum var. Brebissonii (Ktz.)Cl., G. longiceps var. 
ntanuni (Sch.) Cl., Eunotia arcus Ehr., E. praerupta Ehr., E. veneris 
itr.) O. M. u ap. (onpegenenua V1. A. Kyntosoi). 

Ha 65—66° c. 1. ONJIBIBHHHCKHe CJIOH 3aMenlaloTCA 9CTYapHO-MOPpCKHMH CaM- 
prCKHMH CJIOAMH, IIpeCTaBJICHHbIMH CyiecAMM UM CYPIMHKaMH C MpeCHOBOAHO- 
JOHOBATOBOZHEIMH (OpMaMH MaTOMOBHIX BOWOpocaen: Melosira selecta A. S. 
Diplosseis interrupta (Kiitz.) Cl. (ckBaxuna Ne 9 CIIIK y ®apxozo, no 
B. Anemmuuckoli) 4 KOMMIeKCOM MOpcKHX MOJOcKOB: Macoma baltica L., 
prina islandica L. nu Astarte borealis (Chemn.) B Iymxoso (°). 

B nu30ppax p. Ilyp camOyprekue cio NpelcTaBeHbl HOPMasbHOMOpCKUMH 
CUaHbIMH OTJIOXKeEHHAMH, CORepxKatluMu, no aHHnyiM M. H. Bolinosa, Kom- 
i apKTO-OopeaJbHOH (PayHbl NPH HaNIMYHH TaKHX Oopea/bHbIX MpescTaBu- 
ue, Kak Balanus hamery Asc. u Cyrtodaria jenissease Sachs. (°,8). 

TakHM oOpas0M, H3BeCTHbIM Jit CaMOyprcKHX CJIO€B KOMMIeKC MOpcKOH 
1YHbI NO3BOJIAeT TOBOPUTh O HaMuHM GOoulee OsarompHaATHOrO TemMepatyp- 
TO pexKUMa MOPA B caMOyprckKoe BpeMA, MO CpaBHeHVIO C COBPe€MeHHBIM pe- 
uMoM KapcKkoro Mops. OqHako NocKOJIbKy HaXOZKH MopcKoli dbayHbI B CaM- 
/PrCKUX COAX MOKa OrpaHH4eHbI BCerO ABYMA MYHKTaMH, yKa3aHHbIlt BbIBOT 
eOyeT LONOMHUTeEIbHOrO NOATBepxeHuA. B cBete 9TOrO OcOObIM UHTepec mpex- 
aBIAIOT JaHHbIe NaNMHOOrH4ecKOrO aHaJli3a KOHTHHEHTAJIbHbIX OTJIOXKe- 
if caMOyprckoro BpeMeHH V3 Ooulee }OKHHIX PAaHOHOB. 

Ileppnre Gomee HIM MeHee NOHHIe NaiMHOOrMuecKHe MaTepHaJbl, XapakTe- 
i3VIOULHe KJIMMaTHYeCKHe YCIOBUA CaMOYPrcKOrO BPeMeHH B 30HE EHHCeMCKOrO 
a30BCKOTO) OleeHeHHA, Oplwiw nonyueHpB 1956 r. B. B. Sayep nonauiMM Ma- 
pHalaM MU MaTepuasam JlenuurpaycKoro dusnana Pugponpoexta. B paye pas- 
30B XaXaJICBCKHX HM OIJIbIBHHHCKMX CJIO€B OCHHOBCKOTO palona (61°30’ — 
C. I.) C10 Ob BbIABJICHbI CIOPOBO-NbIIbIEBLIe CIEKTPbI, XAPaKTepU3YIOULHe 
CTHTCJIBHBIC aCCOlMaluH THMa TeCMHOXBOHHOH KepPOBO-eJIOBOH TaHru c Ha- 
HEM C],MHHUHBIX MpeAcTaBHTesell WIMPpOKOJMCTBeHHbIX Mopon (''). CoBcem 
yrne pe3ybTaTbl OpiwiH nowyuenp E. B. Kopenespow Ha OCHOBaHMM aHalH3a 
pasuos C. A. Apxunoga un IO. A. JlaBpymnuHa H3 HeCKOJIbKO Oovlee CeBepHBIX 
Houos (°). locaeqHve Mp K BEIBOLY, YTO B cCaMOyprcKoe BpeMsl B ipesqetax 
HeHUCeHcKOH CuOupu rocnosCcTBOBaJIH TYHAPOBble H JICCOTYHAPOBpIe accolHa- 
HM, a B Mpefentax Sanayuo-Cu6upckoH HH3MeHHOCTH COXpaHsAJIHCb «MePTBbIe 
ip (*). 

O6pa6oTKka MaTepHasoB, coOpaHHbiX MHOoIO B 1956 r., BHINOMHeEHHaA 
C. Koporxesuy, E. C. Mansacopokt (cnoposo-npwibleBol ananus) uM. I. Ku- 
aHM (Kapnomornuecknit aHasiu3), MpOMBaeT HOBHIM CBeT Ha Mameoreorpadu- 
ekue yCJIOBUA CaMOyprcKOrO BpeMeHH B Mpelewax KpaeBOl 30HbI CHHCeHCKOrO 
CeCHCHHA HW MOHOCTHIO MOATBepx*aeT JanHpe B. B. Sayep. M3 paspesos, 
OaHaJIM3MpOBaHHbIX B 1957 r., HaHOOJIbIIMH HHTepec MpescTaBAWT Paspesbl 
CKOJIbKHX OOHa2KeHHM, pacnosmararoluluxca Ha MpaBoM Oepery Enuces, ua 
°30’ c.m. (OnapwHon ap) u 62°10’ (4. MupHoe). 

3 o6HaxeHHit OnpiBHOrTO Apa W3yyuaJICA pa3spes OMNJIbIBHHHCKHX CJOEB, 
lep2KalluX TOpH30HTHI Topda, KOTOpHIt POPpMUpOBaJIcA, MO 3aKJOUeHHIO 

[. Kunuanu, B ycOBMAX «3apacTaloulero O3epa C H3MeCHYMBbIM YPOBHEM» 
IpelctaBser co6ol «ropdanylo 3a1e@Kb aBTOXTOHHOLO OOMMKa — OeperoBy1o 
maBHHy, WO KOTOpoH HayBuraca nec». Hs Tropa M. I. Kunvann Opin ompe- 
ICHbI MHOFOUNCJICHHBIC PACTHTeIbHbIeC OCTATKH, B TOM YMCIe CeMeHa, XBOHHKU 
setouku Larix sp., Juniperus (cf. nana W)., cf. Picea, cf. Coniferae gen., 
tulasp., Carex sp. (HeCATKH THICAY OPeLIKOB, HHOTa B mMemouKkax), Potentilla 
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sp., Comarum palustre L., Menyanthes sp., Hippuris sp., Batrachium..,} 
Rubus, Potamogeton sp., Sparganium sp.  Ap., a TakxKe OOJIOMKH [peBecn) 
Picea. CnopoBo-NblwibueBOH aHasIH3 STUX Topos, IpOHsBeeHHbIH JL 
poTKeBu4Y, MOKa3a, ITO sec MpescTaBAAN cool eoBylo TaKry Cc MmpuMmec 
Gepesn (emb oT 48 Oo 54, aucTBeHHUNAa 23—25, MuxTa Jo 5, cocna 1—3, Oepe 
18—22, ombxa 1%). 

Y a. Mupuoe usyyanocb (Ba ropusouta Topios us paspesa, Te XaXaJleBCw 
COH pa3QeIAIOT WBA JIeMHHKOBbIX TOPH3OHTa (eHUCeHCKMH H CaMapOBCKH 
BepxHuii ropu3ouT Topda MoutHocTEI0 0,2 M, npegctapasommi mo M. I. Kam 
HH «aBTOXTOHHYIO 3aJle%Kb TOMKOFO GosoTa», coxepxKas Oepectry WH OOMJBHBIE | 
CTHTeIbHBIe OcTaTKH (Bryales, Sphagnales, Carex sp., cf. Luzula, cf. Comaru 
Andromeda polifolia, Menyanthes trifoliata u mp.). 

Cnoposo-lplWiblepoli aHaJiM3 BepXHero TOpH30HTa Topdos U3 paspe 
y q. MupHoe noKka3aq BbICcOKoe COsepKaHHe MpVIbILbI UPCBECHHIX MOPOA: MAX: 
30, emu 22, Gepespt 24, cocHpl 21%. Cpequ cnopoppix oOpaulaeT Ha ceOA BHMN 
HHe TeMMOJIOOMBEI ManopoTHHkK Osmunda. 

B HwKHeM ropH3oHTe Topdha MOLHOCThIO 0,2 M, NpeyctaBustouzero no M.T. K 
MIMaHH «TOPPAHYVIO 3aJlexKb Ha MecTe 3apacTatoulero Bogoema», JI. C. Kopor? 
BHU Ob BbIABJIGH JPe€BECHO-MOXOBOH CNOPOBO-NbWIbUeBOH KOMIIIeKc. Cpe 
IIbWIbILbI APeBECHbIX NOPOM aOcosOTHOe FOCNOACTBO NpUHaVIeKUT MIbVIbUe e, 
(81%); Ha MbWIbny 6epespi NpHxogutcs 15, uBpl 2 u WMCTBeHHUL 2%. | 

PaccmoTpeHve pe3YJbTaTOB CHOPOBO-IIbIJIbIeBOTO aHaJIH3a, BbIMOJIHeHHO 
B. B. 3ayep, JI. C. Koporxesuu u E.C. Masacopoli (Bcero Gomee NosyTopa ¢ 
oOpa3llOB, OTHOCANIMXCA MIPHMepHO K NowyTopa WecaTKaM pa3pe30B), MO3BO/A 
YTBepxKLaTb, UTO (POPMHPOBaHHe XaXaJICBCKHX H OMJIbIBHAHCKHX MeKMOPeHHI 
CJI0€B B OCHHOBCKOM paHOHe MpOMCXOAMJIO B YCJOBHAX APKO BbIpaxKeHHOH Me 
JI€@MHHKOBOM KIMMaTHYeCKOn (ba3ut. 

Vi3meHeHua B XapakTepe CNOPOBO-MbWIbUeBOrO CHeKTpa eaeT BOSMOXKHE 
HaM€THTb TPH 9Talla B POPMHPOBaHHU PaCTHTeNbHOTO NOKPOBA: NepBHI ITA 
KeJPOBO-elOBad Taira c cocHOH uM Oepe3s0H, BTOpoH — eN0BO-Gepe30BEIe Ch 
WaHHble Jleca H TpeTHH — eJIOBO-KeApoBan Taira, coueTaiomlasca c Gopamu. 

TlepBpii Tan ocBelleH NoKa HeJOCcTaTOUHO, B pAe [MarpaMM OH Bpillaya 
Tlo-BHqMMOMY, Ha STO BpeMaA B OCHHOBCKOM palioHe NajlaeT 2PO3HOHHbIH Bpes. 

CpeaHHH STan Bie AeTCA NO BO3PacTaHHto JOMM Gepe3s, COCHBI HM 3eJ/IeH} 
MXOB. KpuBaa JIA eM MocTHraeT cBoero MHHHUMyMa. XapakTepHO HeKOTOP 
yBeIM4eHHe 3HaveHHA TpaB HM BbICOKOe 3HaveHHe CpeqW MOCMeAHUX CTeMH! 
SJICMeHTOB. KyJIbMHHaLHA COCHOBBIX JIECOB COBMaaeT C MOABJICHHeEM eHHE 
HbIX NpeACTaBUTeNeH WMPOKOJMCTBEHHEIX NOpox (sHMa). OHOBpeMeHHoe YI 
JIMYeHHE JOJIM COCHbI, Oepe3, Se/IeHDIX MXOB H CTEMHBIX TPaB CBHUeTe/IbCTBY 
© HEKOTOPOM HCCYWIeCHHM KJIMMaTa, a NOABJICHHE WHPOKOJMCTBeHHBIX MOpc 
a TaKKe OCMYHAbl — O CYeCTBCEHHOM TOBbILeHHH TeMiepaTypH. MoxHo ripe 
nolaratb, UTO YCJOBUA MpOvspacTaHUsA PacTHTebHOCTH B OcHHOBCKOM pata 
B 9TO BP€MA COOTBETCTBOBAJIH IIpMMep HO COBPeMEHHbIM YCIOBUAM KpacHospcKc 
pavoua, re HNMa MpouspactaeT Hu B HacTostlee Bpems (1°). 

Tperui Tam coorTBercTByeT HaCTyMaHHIO TeMHOXBOMHOM enoBo-KeLpoB 
TaurH, coueTaloulelicsh C COCHOBBIMH OopaMu-3eeHOMOlUHHKaMH. B taiire I 
CTOAHHO MIpHcyTcTByeT B HeEOOJIbUINX KOMMYeCTBAX MMXTa VW JIMCTBeHHUILA. 

Tlockoubky B HacTosilee BpeMa OcnHoscKuli pation pacnomaraetca B 3¢ 
cpeqHei Tau, TO BbIPHCOBBIBAIONIHHCA MO CNOPOBO-NbiWIbIeBbIM TaHHBIM 3 
PpakTep PacTHTeJbHOCTH B CaMOyPrcKOe BPe€MA COOTBETCTBOBA, MO-BUAUMON 
Gonee O1arOnpHATHEIM KHMATHYeCKHM YCIOBUAM, 110 CpaBHeHHIO ¢ COBpeMé 
HbIMH. 

IIpuBeqeHuble BEIUe aHHBIe NO3BOJIAIOT IpMLTH K BBIBOLY, TO TOUKa 3] 
HHA, MOaralomlaa caMOyprckoe BpeMH MeXcTaMaJbHbIM, He COOTBeTCTBI 
qeHcTBuTembHOCTH. HaoOopor, npexnosoxKenne, uro caM6ypreKoe BpeMaA co 
BETCTBYCT ONTHMAJbHbIM KJIMMATHYeCKHM YCIOBHAM Ha MpOTAXKeHHH BCerO a! 
polloreHa, ABJIAeTCA, MO-BHAMMOMY, HavOouee O6ocHOBaHHHIM. MHbIMy cOBAaI 
CaMOyprcKoe MerxKJIEQHMKOBbE MpescTaBsserT Gosee pesko BbIPaKeHHbI cTpa’ 
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acpHueckHH pyOexk, 4eM Ka3aHIleBCKoe MexKeqHUKOBbe. Tlostomy Aa mepe- 
ya eEHHCeHCKOrO (TaSOBCKO-CaHYYFOBCKOrO) OIeMeHeHHA H3 BepXHero oOTMeNAa 
oObeme TpaMIMOHHON Aa CuOupu cxempi B. H. Caxkca) B cpequuit orsen 
T 10Ka HHKaKHX OCHOBaHHH — Tem Oovlee, uTO H IA Esponefickoh actu 
CP HoBbIe JaHHbIe NO NaiMHOMOrMYeCKOM XapaKTepHCTHKe OJMHILOBCKOFO 
EXKEHHKOBbA (14) MO3BOJIAIOT PaCCMaTPHBaTb ero Kak Govlee YeTKHM CTpaTH- 
abuyeckni pyOexk, 10 CpaBHeHHIO C MHKYJIMHCKUM M@XJIeJHHKOBbeM. 


Tloctynuso 
NL OU WEBS) 


UMTUPOBAHHAS JIATEPATYPA 


1B. H. Caxc, Tp. Apxruy. nayyau.- ucca. uuct., 207 (1948). 2B. A. 3y6aKkos 
atep. BCETEM, nos. cep., MaTep. No ueTBepTHyH. reomoruu uw reomopon., B. 1, 1956 
B. B. Musepos, Tp. mMexsey. coBeul. no ctpaTurpapuu Cu6upu, ceKu. Me30-KaliHos. 
mi9o/. *C. A. Apxunos, 1. A.Jlanpymaun, Uses. AH CCCP, cep. reon- 
® 6 (1957), &®@. A. AaXaBAUH, Undopm. cOopH. BCETEH, N 6, 1959. ®C.A 
pxunos, E.B. Kopeuesa, 10. A. Jliappymuu, Tes. goxn. BcecowsH. co 
ell]. TO HSyYeHHIO yeTBepTHUH. Nepnoga, M., 1957. *%7B. A. 3y6axos, JAH, 115 
0 6 (1957). § B. A. 3y6akos, MUxdopm. c6opH. BCETEW, N 6, 1959. °C. B. 
auwkKuu, Tes. fox. Bcecoiw3H. copelll. no u38y4yeHvio “eTBepTHUH. Mepuoa, M., 1957. 
9A. A. Semuos, C. B. WanKuw, O6bsacnutenbHaax s3anucka kK sucty 0—46 Tocy- 
fapers. reo. Kapre. CCCP, 1958, 1B. B. Sayep, B. A. Syoanos, WAH 20; 
Nae(1958). 429i B. Pomuyoeesa,’ Ves ATi CCCP, “cep. noon, Ne 2 (1958): 
37. H. Bytopuua, B. TW. Hamexkuun, Tp. 3amopequuka ,Cron6ni*, 1958. 14 C. M. 
Wux, O camoctoatetbHocTH MOcKOBCKOrO oTfeJeHHa, Bion. KomuccHu mo u3yyeHHIo yeT- 
3ePpTHUH. Mepvoma, Ne 23 (1959). 
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Jloxxagn Akayemun nwayr CCCP 
1960. Tom 131, Ne 3 


rEOJIOrH 


~ 


B. H. KO3EPEHKO, A. A. JIOKEPMAH u C. H. HAYMOBA 


HOBbIE JAHHbIE 0 HA)KHENAJIEOZOHCKHX OTJIOKKEHHAX 
BOCTOUHOFO 3ABANKAJIbA 


(Tpedcmasaeno axademuxom H. C. Wamexum 18 X 1959) 


- ) 
i 
) 
| 


3a nocueqHve TOMbl B H3YYCHHH HW KHeMaleo30HcCKUX OTIOKeHHH Bocto 
Horo SaOalikaJlbA JOCTHTHYTH CYUeCTBeHHBIe ycllexXM, HeECMOTpA Ha OOJbULIL 
TPYHHOCTH, CBA3AHHbIe C MOXOM OOHAKeCHHOCTHIO, O€HOCTbIO OPpraHH4ecKHM 
OCTaTKaMH, CJIOKHOH TEKTOHHKOH WH MeTaMOpdHyecKHMH MpeoOpa3s0BaHHAMH. 

Vmeroulueca JaHHble MOKa3bBaloT, YTO B Npesemax Boctounoro 3abahkade 
(eCJIH HTHOpupoBaTb BTOpOocTeneHHHIe eTaIH) MOxKeT OpITb BbIeeHO LBé 
I10-BHJMMOMy, OM3KUX NO BO3PacTY KOMMJIeKCa HHKHEMAICOZOHCKUX OTIIONK 
HH, KOTOPble MbI NpeqwaraeM Ha3biBaTb aPryHCKHM MW arMHCKHM. 

Ileppui v3 HHX XapaKTepeH via I]puapryHba, [asumMyps3aBoycKoro palioue 
II[pumusKHHCKOKM NOsOchI MH CeBepo-3anaqHOro CKIOHa bopuleBouHoro xpe6re 
BTOpOH HMeeT MeHbUIee pacmpocTpaHeHve MU HaOsOfZaeTca B mpegenax ArHE 
CKoro MoJIA WB Mek Aypeube Yup u WnaKu. 

M3yuenne OTJOMKeHHU APMHCKOFO KOMMJIeKCa elle He IpHHeCIO OObEKTHBHbI 
JaHHbIX [JIA HaexKHOrO paCcWICHeHHA H JATHPOBKH pa3spe3a. SHauNTeJIbHO OOUIE 
WHe pe3yJIbTaTbl, BaxXKHbIe LWIA NOHHMAHHA HH KHEMaeosolckoro Tana pasBH 
THa BoctouHoro 3aOalikaJibA, JOCTHIHYTHI B H3YYCHHH apryHCKOro KOMIWIeKCa, 
Ha XapaKTepHCTHKe HX MbI OCTaHOBHMCa Oosee MOApOOHO. 

Kpymuple reoslorocbemouHpe padoTbi, UpOBeseHHHIe 3a NocmeqHHe Tom 
B IIpuapryybe, la3sumypsaBoycKoM palione u B ceBepo-3anaqHon [pummaiKuE 
CKOH MO/Oce MOATBePAHJIH SHAYHTeIbHY!O YCTOMYHBOCTh paspesa OTJOKeHU 
apryHCKOTO KOMIIeKCa, MOSBOJAIOMLYIO NPOH3BeCTH CJleLylolee CONOCTAaBJIeHH 
CBHT, BBIeJIA€MbIX B Pa3JIMUHbIX palouax (Ta6w. 1). 

Jlonroe BpemMa OpicTpuHcKas cBuTa Ta3HMypsaBocKoro paiiona ocTaBaac 
€0MHCTBEHHOM (ayHUCTHYeCKH OXapakTepH30BaHHOH. Ha ocHoBaHuN usy4eHu 
OpraHHuecKHX OCTATKOB OHa JlaTHpyeTCAH Kak HMKHe-cpeqHeKemOpuiicKaa. 

BcTpeuenHple B aJITadHHCKOH HW YIUMYHCKOM CBHTaX HJCHTHUHBIe OCTATKH CE 
He3eJICHbIX BOROpociet, mo saKusouenuio A. T. Bonorguna, yctanaBauBato 
BOS3PacTHble rpaHulbl POPMUPOBaHHA yKa3aHHbIX CBUT JIMLUb B IWMpOKOM peje 
Jl: OT CepeMHbI CpeqHero KeMOPHA TO OPAOBUKa BKJIIOUNTebHO. 

B 1957 r. B IIpuapryHbe, cepepo-3anagquee moc. HepunucKknii 3aBog, B Mom 
HOM KapOOHaTHOH TOVMe, panee NPpeANOMORKUTeMbHO OTHOCUMOL K HU3aM HY 
Helaseo3ovicKoro paspesa, C. Il. Kpysuunim, TI. H. Kuaseppim u gp. Opin o6ne 
PyKeHbl OOWIbHbIe OCTATKN apXeOMMaT, OKA3bIBAIOMIHe MpaBHJbHOCTb Napa 
JeMU3alMH STOK TOMMM Cc OncTpHNcKOli cBuTo TasumypsaBogcKoro palione 

B Tom xKe roy loro-BocTouHee noc. Hepunncxuli 3aBoy B MepresucTo-ran 
HHCTHIX CJlaHWaxX, BeEHYAIOWIMX TaM paspe3 HeEPYHHCKO3aBOACKOM CBUTHI, paHe 
MpeAMOORKUTEbHO OTHOCHMOHM K BepXaM HUxKHeMaeosolcKou cepuu, A. A. JIc 
kepMaHom u H. V1. Ilapxommom Oniwia o6HapyxKena dayHa, XapakTepHaa Ja 
BeCHJIOKCKOFO Apyca HWKHerO cusypa *. 


+7 CTated Bore Kosepexxo u A. A. Jlokepmana, coo6maiomjaa 06 9ToM, 6bia on yOur 
kopana B «JloKagqax AH CCCP» (rT. 123, Ne 6, 1958). Heo6xogumo ormeruTb, 4TO NO HesaBUcs 
IMM OT aBTOPOB IIPH4HHaM B 3arlaBMM CTaTbH HM B TEKCTe TEPMHHE! KHMKHECHYpulicKHe OTVIC 
2KCHHA) HW KHWKHEMAeO30cKaA CepuA» ObINH OWIMGOUHO 3aMeCHEHBI COOTBETCTBEHHO «Op JOBHE 
CKUMH OTJIOXKCHHAMM) HW KOPKOBHKCKOK cepvel>. CoorTBerTcTByiouly1o Nolmpapky cM. B «JloKaya 
ATS CCCP»,:" t. 125, -Ne 1) 19500 1 
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cs 


laJleosou 


Cpeqnun 


—— 


IIpuapryHbe 


Ta6auna 4 


TasumMyp3apogcKulh paliou 


IIpumuaKkuuckad nosmoca 


Baarowatckaa CBH- 
Ta dite. 
Hecormacue 


2 


MUnbqukKaucKaa CBH- 
seeey VAG: 
Hecoraacue (?) 


Hukonpekaa CBUTA 
Hecoraacne 


ApKHuUHCKaA CBUTA 
Metamopduueckue ciaH- 
Wbl (HHOrya Tpadurosele), 
MeJIKO3epHUCTbIe KBaprte- 
BbIe NecuaHHKH. 
MowtHoctb xo 1000 mu 


Hepunvncko-3aB0n- 
cKawH CBUTAa (Bepx- 
HAs KAPOOHATHAa CBUTA). 
JlonomuTel, JOMOMUTOBEIC 

U3BeCTHAKH, Mpocson PaH- 


HHCTHIX WH MepYeJIMCTEIX 
caHieB, WHOra KOHYJO- 
MepaToB. 

MotHoctb (BuquMas) 


oxom0 1500 m 
ANTauHHCKaa CBH- 
Ta (BepXHAA claHwepaa 
CBHTAa). 
Meramopdbuueckue ciaH- 


HepuWHCKO-3aBO]- 
cCKawH CBHTAa (Bepx- 
HAA KapOoHaTHasa CBHTA). 
JoOMUTEI, JOJOMUTOBEIE 

H3BCCTHAKH, H38BeCTHAKH, 

IIpOcIoH TIMHMCTHIX H Mep- 

T@JIMCTHIX CJAHIeEB. 


Mowoctb 
oKono 1200 m 
YUMYHCKAaA CBHTAa. 


(BuaquMas) 


Meakosepuuctpie mecua- 


KaktTaaruuckaa 

CBUTAa. 

! 

JLoNOMUTHI, JOJIOMUTOBbIe 
W3BeCTHAKH, U3BeECTHAKH, 
Iipociow  TuIMHUCTO-yruH- 
CTbBIX, M€presHCTHIX HW HHOr- 
a rpaduToBblx CaHes. 

MomuHocth 1400—1200 m 


YUMyHCKAaA CBUHTA. 


Metamopuyeckne ciaH- 


I[bl H a€BPOMUTHI, IpOcsou| HUKM, MeTaMopduueckKHe| WbI M aleBPOJMTH, poco 
A KapOouaTHBIX NOpOA HW Med-| caHubl! UW aJeBPOMUTHI,| KAPOOHATHEIX Nopor Hnec- 
5 KO3CPHHCTHIX MeCUaHHKOB.| KapOoHaTHble Mpocson. UaHHKOB. 
= Mouyoctb oKono0 2000 mM} MoumtHocTb nopagka| Mostuoctb oKoso 2000 m 
5 1500—2500 m 
ae Huxuaa cBputa (ka-|BbucTpuuckasa cBu-|BBCTpHHCKaad CBH- 
= Wavuckas, OBICTpHHCKas).| Ta. Ta. 
x BepxHaa togcsural WVssectuaku, onomutel,| WM3secruaku, JOOMHTEI, 
= (KalawHckaad KapOouat-| omoMUTOBbIe M3BeCTHAKH,| peqKue Npocnou yrwHcTO- 
Had TONMa, HH2KHAA Kap-| Wpocmow THHHCTO-Mepre-| rIMHHCTBIX CJIaHWeB H H3- 
OoHaTHaA CBHTa): NHCTEIX CJIAHIEB HW MeJIKO-| BECTKOBMCTHIX Me@CUaHHKOB. 
H3BeCTAKH, JOJIOMUTE!| 3EPHHCTHIX HeCYAHHKOB. 
(aacTo OHTYMUHOSHBIe), 
peakue Mpocon camanues. 
MomuHoctb oKon0 1000 m| Momocrb cpprme 1000 mM} Momxocts oxono 1000 m 
HuxHaAa TOoAcBUTA 
(KalavHcKkaa cjaHiesan 
TOJMLa, HHIKHAA CaHe- 
Ban CBHTa): >? ? 
MeTaMopduueckue cJlaH- 
Ilbl, aJI@BPOJUTbI, Mpocmov 
TleCuaHHKOB. 
BuyumMax MoulHocTb Jo 
700 
Hoxem- Hecoraacne Hecorsacue 
Oput |CepeOpauckaa cBu-| Yposckasa cButa |], KopombcKas CBH- 


ta 


evel 


Takum o6pasom, paiion HepuuucKkoro Sapoga ABJIMeTCA Celtuac eAMHCTBeH- 
bIM, Pe HaexkHO (PayHUCTHYeCKH OXapaKkTePH3OBaHbl HU3bI H BePXH HH2KHErAa- 
eO30lCKOM CepHu, HU 9TOT paspes IpMoOpertaeT BarKHOe ONOPHOe 3HayeHHe. 

YkasaHHple paioubl MMeIOT JeTaJIbHble PeouOrMyecKue KapThl H B TeYeHHe JWIH- 
ebHOFO MepHosa usyyaioTcA MHOruMu reomoramu. Hukem us HccleqoBaTeseli 
€ YCTaHOBJeHO MpH3HakOB HeCOrMiacHit BHYTPH HWKHeMaJIeCOSOHUCKOH CepHH, H, 
aoOopoT, BCeEMH IIpH3HaHa HeMpepbIBHOCTh paspesa M COracHoe 3aeraHue Opi- 
[PHHCKOH, asTauHHCKOM M Hep4HHCKO-3aBOACKOH CBHT, a CJICOBATEJIbHO, B CBeTe 
OBLIX (PAayHUCTHYeCKUX JaHHBIX, M (POPMMpOBaHHe HX B MHTePBale OT HMAHErO 
eMOpUA JO BeHJOKCKOrO ApyCa HMKHETO CUlypa BKJIOYMTEbHO. 
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Equanunnii dayHuctuueck OxapakTepu30BaHHbIt paspes pattona Hepur 
ckoro 3aBoJa, KOHCUHO, He ABJACTCA JOCTATOYHBIM JIA YCTAHOBJICHHA BOSpai 
HbIX PaMOK (OPMHPOBaHHA apryHCKOrO KOMMJeKCa, HO CuleLyeT OTMETHTS, } 
3a MOCMeEMHHe FObl IPHMeHeHHe CNOPOBOPO aHasu3a JaJlO BaxKHbIe MOMOHHTE. 
HbIe JaHHbIe JIA ONpemeseHHA BOspacTa CBUT M UX NapadweMsalluH. 

Hmke mpHBORATCA CBOAHbIE JaHHbIe OO OpraHWyecKHX OCTAaTKaXx, yCTaHt 
JICHHBIX B Pa3JIMYHbIX pa3pe3aX apryHCKOFO KOMMJICKCa. ; 


BHCTPUHCK 4 a. CBnTa 


Ilpuapryupe. ®ayHa (BepxHaa nogcButa): Thalamocyathus s 
Ajacicyathus arteintervallum (Vol.), A. cf. ijizkii (Toll.), A. jenissei 
(Vol.), A. khemtschikensis (Vol.), Archaeolynthus solidimurus (Vol.), Archi 
olynthus sp., Protopharetra polymorpha Born., Protopharetra sp., Or 
cyathus sp., Dokidocyathus sp. n., Bicyathus (2) sp., Nochoroicyathus 
sp., Loculicyathus sp., Coscinocyathus sp., Paranacyathus sp., Dictyocyatt 
sp., Archaeocyathus sp. u gp. (onpegenenua V1. T. )Kypapaneson). 

Cnopni H Boxopocan * (HWOKHAA HW BepXHaAa MOACBUTH): Hystrichosphaeridit 
tolboschana Naum., A. sp. Naum., Archaeopylomina glabra Naum., Archae 
discina atava Naum., Hystrichosphaeridium communis Naum., Leiole 
atrata Naum., L. sp. Naum., Lophoaletes rugosa Naum. 

TasuMyp3saBpongzcKkKut patton. MQayna: Tersia nodosa V 
logdin, 1940, Tersia adhaesiva Vologdin, T. aggesta Vologdin, Protopharet 
lagueata Vologdin, 1940, P. sp., Ajacicyathus sp., Archaeolynthus cilindric 
Vologdin, Archaeolynthus sp., Dictyocyathus tenius Vologdin, Leecyath 
mikhnovii Vologdin, Coscinocyathus nowelli Vologdin, 1940, Algae: Ey 
phyton fruticosum Vologdin, 1932, E. tenua Vologdin, 1932, Renalc 
granosa Vologdin, 1933 (onpegenenua A. I. Bonorguna). 

Cnoppi H Bogopocau: Archaeopylomina sp. Naum., Hystrichosphaeridit 
sp. Naum., Sphaerina glabra Naum., S. rugosa Naum., Stenomarginata pumi 
Naum. 

IIpumuakuuckaa nonmoca. Cnoppin Bozopocan. Hystrichosphe 
ridium sp. Eis., Leioaletes sp. Naum., Stenomarginata pumila Naum. 


AnTaunHHcKaa (YUIMyHCKaa) CBUTAa 


IlIpuapryuHbe. Cnopp nu Bogopocau: Archaeodiscina simplex Naun 
A. granulosa Naum., A. granulata Naum., Archaeopylomina glabra Naun 
Archaeoalveolata crassa Naum., Archaeopylomina scabra Naum., A. glak 
Naum., A. punctata Naum., A. tenella Naum., Hystrichosphaeridium sg 
Leioaletes minutissimus Naum., Psophosphaera atava Naum. 

TasuMyp3aBoAcKuHu pahou. Cnopp u Bogopocau: Archae 
discina glabra Naum., Archaeopylomina glabra Naum., A. simplex Naun 
A. granulosa Naum., A. sp. Naum., A. glabra Naum., Archaeoletes conspers 
Naum., Archaeoalveolata crassa Naum., Hystrichosphaeridium multipilost 
Eis., Sphaerina media Naum. 

Ilpumuakuuckas nomoca. Cnopn u Bogopocau: Archaeolel 
sp. Naum., Archaeodiscina granulata Naum., A. granulosa Naum., A. simp] 
Naum., Archaeopylomina glabra Naum., Archaeoalveolata crassa Naun 
Archaeopylomina sp. Naum., A. punctulata Naum., A. pumila Naum., A. ten 
la Naum., Brochosaccus ordovicus Naum., Hystrichosphaeridium sp. Ei 
Paleoperisaccus verriculatus Naum., Psophosphaera atava Naum. 


HepuWvuHcko-3aBOACKaad (KAaKTAATHHCKAS) CBUTA 


IIpuapryube. Mayna: Tuvaella ratkovskii Tchern., Dalmanella s; 
Leptaena cf. rhomboidalis Wilck., Stropheodonta sp., Stegerhynchus dece: 
plicatus Sow. var. angaciensis Tchern., Camarotoechia sp., Atrypa sp., Spiri! 

* Qyecb W HWKe CHOPhI HM BOLOpOcIM anbinoonpeyenenusm E. 3. Mcaryopol, mpoK 
CyJIbTHpOBaHHbIM C. H. Haymosoit. 
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, pedaschenkoi Tchern., Spirifer sp., Eospirifer sp. (onpegeaenua E. A. Vpa- 
BoH, O. H. Huxudoposoit, B. 9. Kuipseaa). 
Crops u Boxopocu: Acanthoaletes minor Naum., Archaeodiscina furcata 
aum., Archaeopylomina scabra Naum., Archaeoalveolata scabra Naum., 
ystrichosphaeridina: minuta Naum., H.communis Naum., Hystrichosphaeri- 
ium trifurcatum Eis., Leioaletes hyalina Naum., L. simplicissimus Naum., 
sophosphaera tenius Naum., P. atava Naum., P. minor Naum. 
TasumMyp3aBbpoyckukh pauou. Cnopp u Bogopocau: Acantho- 
letessp. Naum., Archaeodiscinascabra Naum., Archaeoletes mutabilis Naum.., 
lystrichosphaeridium communis Naum., Psophosphaera atava Naum., P. cras- 
Naum., P. reticulata Naum. j 
IIpumuaKkKuuckasa NoOmOoca. Cnopp u Bogopocau: Acanthoale- 
es minor Naum., Archaealetes conspersus Naum., A. spectatissimus Naum., 
A. antiquus Naum., Archaeopylomina scabra Naum., Archaeodiscina rugosa 
aum., Hystrichosphaeridiumcommunis Naum., H. minuta Naum., Leioale- 
es hyalinus Naum., L. minutissimus Naum., L. simplicissimus Naum., 
ophoaletes rugosa Naum. var. minor Naum., Psophosphaera atrata Naum., 
>. minor Naum., P. minuta Naum., P. obsoleta Naum., P. punctata Naum., 
PD. simplicissima Naum., P. tenius Naum. 


ApKUMHCKASA CBUTA 


Ilpumuakuuekaaw NoOMOCA. Cnopp u BoZopocan. Acanthoale- 
es aciferus Naum., A. incompletus Naum., A. crassus Naum., Archaealetes 
mutabilis Naum., A. spectatissimus Naum., Hystrichosphaeridium multipi- 
losum Eis., Psophosphaera punctata Naumn. 

ConocTaBuleHHe NpHBeXeCHHbIX BbIMe JaHHbIX MOKA3bIBaeT, UTO BbITeAeMBIC 
CBUTbI XAPAKTEPH3YIOTCA CYUIECTBEHHO Pa3JIHUHBIMH CHOPOBbIMH KOMIMJIeKCaMH, 
KOTOPbIe OOHAPYXKHBAIOT 3HAUHTEIbHYIO YCTOMUYHBOCTb, MO3BOJIAIOWLYIO CcpaB- 
HMBaTb BECbMa OTJaJICHHbIe [pyr OT Apyra paspespi. 

@MayHUcTHYeCKH OXapaKkTePpH30BaHHbIe H HEMbIe OTJOXKCHHA OpicTpHHCKOH 
CBUTbI OONAaalOT CPaBHUTeMbHO OeHbIM KOMIIeKCOM CHOP, KOTOPbIH 3aMeTHO 
oTAMUAeTCA OT KOMMiekca BbIMeTeKalleH aJITaaYHHCKOH (yWIMYHCKOHM) CBHTHpI. 
[1a mocmeqHeH XapakTepHO coveTaHHe AOBOJIbHO MeJIKHX (MeHbUIe 10 WW) cHo- 
DONONOOHEIX opm poya Archaeopylomina Naum., H3BecTHbIX B KeMOpHHCKHX 
OTMOMKEHHAX Pa3JIMYHHIX PalOHOB, HM 3HaYHTeMbHO Ooslee KpyNHIX (WO 45 pw) 
bopm poya Archaeodiscina Naum., onucaHHnix C. H. HaymMozot B opzosnycKkux 
TIORKeHUAX CuOupcKo naThopMp!. OTAMYUTeIbHOH OCOOCHHOCTHIO STOM CBUTEI 
IBITCTCH TakKoKe WWMpokoe pacmpocTpaHeHue BOZONOCMeH, MOUTH He BCTpeyaw- 
IHXCA B [Pyrux CBUuTaX. CNOPOBbIM KOMMJIe€KC HeP4YHHCKO-3aBOACKOH (KakTa- 
ITHHCKOM) CBHTbI XayakTepeH pa3BUTHeM KpynHbIx (20 70 wu) copm Psopho- 
sphaera Naum. u sugos Hystrichosphaeridium Eisen. 4 oOHnapyxuBaer 
SHAUHTeIbHOe CXOJICTBO C KOMIWI€KCOM, BbiZemeHHpim C. H. Haymosoi 13 
SparcKol CBUTHI CUOupcKOl mmaTPopMpl, AaTupyemol O — Sj. 

ADPKMMHCKasd CBUTa NO cnopaM OJIH3Ka K H€PUHHCKO-3aBOACKON, HO OTMGAeT- 
‘| HEKOTOPBIMH OCOOEHHOCTHMH, H ee BOSPAacT TpeOyer JaJIbHelilero yTOUHeHHA. 

Pesy.JIbTaTb M3yYeHHA CNOPOBIX KOMIMICKCOB, OasHpyloulecs Ha CpaBHeHHU 
IX CO CIOPOBbIMH KOMIMJIeKCaMM, YCTAHOBJICHHEIMH C. H. Haymosouw Wa crpa- 
‘OTHNOB HU2KHEFO Maleo30d CHOUPH, XOPOUIO yBASHIBaIOTCA C PayHucTHueCKHMH 
IPeeCHHAMH, JOMOMHAIOT HX M OTKPHIBAaIOT OOJIbIIMe BO3MO%KHOCTH pacue- 
JCHUA HeMpIX OTIO%KeHHH BoctTounoro SabaikaJbaA. 

TakuM 06pa30M, BCA COBOKYMHOCTb MMCIOULAXCA CCHYAC JAHHBIX NO3ROMACT 
[OCTaTOUHO HaflexKHO HIeHTHULMPOBATh CBUTHI PasJIMYHbIX PaHOHOB HM HaMe- 
Tb CJICYIOULYIO UX WaTHpOBKy: ObicTpHHcKaA—Cm _», aslTaunHckaa—Cm,—O, 
lepUMHCKO-3aBogckad — O — Sj. [pegcrapjenue 0 perwoOHabHOM NepeppiBe 
[Ky HWKHeKeMOpPHiicKUMH VM CHJIYpHHCKMMM OTJIO2%KCHHAMH JOJKHO ObITb 
eTaBJICHO, KaK He oTBeyalollee dakTaM HM BOSHHKUIee JIMUIb BCweqCTBHe 


(WIOXOH H3y4eHHOCTH Maleo3oa Bocrounoro 3adalikaJba. 
Iloctynusao 
6 IX 1959 
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Jloxxaygn Akagemun nayk CCCP 
1960. Tom 131, Ne 3 


M. WH. PATEHBEPE 


PACIPEAXEJIEHHE MOUHOCTEM YFOJIBHbIX MJIACTOB 
B YFJIEHOCHOM TOJILIE 


(ITpedcmaeareno; axademuxom JI. B. Hanuekunoim 18 VI 1959) 


B BepTHKaJIbHOM pa3pe3e YIvIe€HOCHBIX TOJII KaK MpMOpexKHOMOPCKOrO, Ta 
HW KOHTHHEHTAJIbHOrO PeHesuca, MPOABAAeTCA KaK Obl BOJIHOBOH NpHHIHN pai 
MIpekeseHHA MOLMHOCTeH YFOJIbHbIX WwacToOs. OH 3akmMouaeTCA B IIpOMOpPLHG 
HaJIbHOCTH U3MeHeEHHM MOMLHOCTeH MwacTOB yrJIA H CMeU,eCHHH JAHHOM MOIIHOCT 
yruid B pa3speze. Kpome TOrO HMeCIOT MeCTO ABJICHHA <aKKYMYJISUMM». 

CpaBHenue MoulHocTe yrOJIbHbIX MIacToB cpeqHero KapOona Jlon6acc 
B CBA3H C HX MPHypO4eHHOCThIO K WHKJIaM OCaAKOHaKOMJICHHA PasHbIX NOPA! 
KOB OplwIO MPOH3S5eAeHO B MATA paspe3ax NO KBepllwaraM WaXT MpeHMyIlecTBer 
HO WeHTpasbHoro pafiona. Paspes3pi Opiwiu cocTaBseHb! B 1948—1950 rr. coTpyz 
HukamMu JloHOaccKoli yrouibHow skcnequunn MuctutTyTa reomormuecKux Hay 
AH CCCP npu yyacrun apropa. PasrpaHvyeHve WHMKJIOB pasHbIX MOpAKO, 
B paspe3e OplwiO IpOusBeeHO M0 MeTOLNKe, MpezoxeHHoH A. I]. PeodustoBoni (*) 

CxojcTBo KOH*UrypallHu KPMBHIX MOULHOCTeH YIVIA IMKJIOB M COOTHOLMEHH: 
MOULHOCTeH OCaKOB perpeccHBHOH HM TpaHcrpeccuBHOH (has WukJIa OTMeYaJOC 
Jia upHOpexkuo-mopckux Tom IT. A. VsBanoppmm u A. II. ®eodunosor 
®. ®. Batt-Baaes (') BpicKa3piBaJl IpeqNoIoxwKeHHe O PABHOYCKOPeHHOM a3 
BUTHH MpoleccoB yrieHakonJieHHua. 

OOpaTuMcaA K pa3pe3y NO KBepliuiary wWaxTbl HM. PyManueBa, rye B HH 
TepBasle mlacta k? yo 1¥ ormeyaeTcH mNoceqoBaTeIbHOe BO3pacTaHHe MOL] 


HOCTeH YYFOJIbHbIX IlJlacTOB (KOHUeHTpalua yrsenocnoctu) (puc. 1A). IIp1 
mepexoye OT yroubHoro muiacra k3, npHypoueHHoro K BepXHeli yacTH Makpo 


uuka A, K yrowbHomy muacty k4 MomHoctb yria Bospactaer or 0,2 1 


0,45, T. e. B 2,2 pasa. IIpu wanbHeliitem nepexoge, B Mpesetax makpo 
wuksa B or Ke K ks MOWLHOCTb yrJind BO3pactaeT oT 0,45 fo 0,7 M, T. e. 1 


1,5 pasa. MoxHo cka3aTb, TO HaGJOLaloch MponopuMoHambHoe 1,5* Bos 
pacTaHue MOU\HOCTeH YyrOJbHbIX NacTOB; Ip STOM B HepBoM cylyyae (nepe 
xof oT k? k k#) n= 2, a Bo Bropom (nepexog or k# x k®) n= 1. 

< 


MouHoctH yrouibubix macros k; u k? cooTBeTcTBeHHO paBHbl MOL[HOCTSA) 
HWKHUX YPOJIbHbIX MvlacTOB Makpowuksia B — |, u le. Sto «cmemjeHue» MOILHO 
CTH paHee HaKOMJI€HHOrO yrid MOMeYeHO CTpeIKOH psi0M c kpuBoli (puc. | A) 
IIpu ee nocTpoeHu NO ropH30HTaIbHOH OCH B MaCIUTaGe OTKJAabIBaIOTCA MOLI 
HOCTH YIvIA IMKJIOB. COOTBETCTBYIOMIMe TOUKM MpOcTaBJAIOTCA Ha ypoBHe ce 
PeAHHBI yrieHocHoli YacTH KaxkKoro WHKIa. UToObl Mo_YyepKHYTb MponopLno 
HaJIbHOCTh H3MCHEHHM MOULHOCTH YI, KPMBaxt pactipejeieHuA Mepecekaerc. 
PAQOM BEPTHKAJIbHbIX JIMHWM, PAaCIOJIOXeHHbIX Ha PaCCTOAHHH KpaTHom |, 
(HauuHad, B LAHHOM Ipumepe, c BemMunHI 0,25). Pagom c KPHBOH TakxKe OTMe 
YalOTCA ABJIGHHA CYMMHpOBaHHA («akKyMyJIALMN»). 

Tlocueqytontaa (Kak Obl JOMOJHNTebHaA K paHee HaKOMVIeHHOIt) yr JIeHOC 
HOCTb B MakpolukuJe B oOpasyeTcx MpH OOUleM BO3PaCTaHHH MOULHOCTH yruL 
(or le no 1) — no 0,95 o (rt. e. B 1,5 pasa). B To xe BPeMA, H3Me€HEHHA MOLLHO 
CTe€H YOJIbHbIX IaCTOB ¥a MIPOTARKeHUM STOTO HHTePBasla y2Ke ABJIAIOTCA Gose 
MeAJICHHBIMH, COCTAaBJIAA NpH Mepexoye or le k Is 1,33, a or 1s k If 1,2. Stu ne 
CIEQHHE CTeMCHH BO3PpaCTaHHA MOXKHO TpescTaBuTb Kak 1,5°%7 y 1,595, 

ABJICHHA “CMeLCHHA> OTMCUAIOTCA H JIA MOMLHOCTH aJOBYAaIbHBIX OTIC 
*KeHHit. Menee MOULHEIe asOBMaIbuBIe TOmMIM (nox k*)  o6bINHO cooTReT 
CTBYIOT TO MOWLHOCTH OTJeJbHBIM APycaM Oowvlee MOWLHHIX Tom, (MOA 1)). 
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IIpu paccenBanuu yruieHocHOCTH TakxKe NpoABJAIOTCH TPH OTMeYeHHBIe OCO- 
HHOCTH, TOJIbKO HallpaBJleHHe H3MeHeHHH OyyeT OOpaTHbim. B uuTepBase 
— L, (puc. | 5) no xsepuinary waxte Hoso-KoufpatTbepka BBepx NO pa3- 
3y oT yraa 1; (1 mM) naOmogaetcs nocuexopatenbHoe cokpalleHHe MOLLHO- 
eH yFOwbHbIX mlactoB (qo 0,6—I2; 0,35 —I1s; 0,25 — 4). [pu arom, 


” Keepuinae ux.un, Pymanyeda 
20 
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uc. |. XapakTep pacipeqeteHHA MOLLHOCTeli yroJIbHbIX MacTOB pH KOHUeHTpanuu (A) u 
accenBannn (5) yrieHocHocTu Ha MpuMepe paspesos uactu cBuTC® u C® neurpambuoro pationa 


ou6acca. / — konrsioMepaT, 2 — NecuaHuK KpyMHO- M CpeqHesepHucTbIi,  — NecuaHuk MeJ- 

ISeEPHUCTHI, 4— aleBpouuT uU aprusnutT, 5— u3sBecTHAK, 6 — YrJINCTbIM aprumlinT, 7 — 

‘Oulb. Daun: 8 — mopckue, 9 — JaryH u 3ai1NBOB, JO — 3acToOHbIX BOAOeMoB, J — GOouor, 

?— QJIJIOBHaIbHbIe (B OONacTH Ipu6pexHO-MopcKoH paBHuHbl), 13 — osep, 1/4 — mpostio- 

[QIbHbIC H aJIOBHAIbHbIe (B OOACTH M@XTOPHBIX KOTJOBMH): @ — ycuOBUA Oomee GbICTporo 
TeyeHua, 6 — yCJIOBMA MeHee ObICTporo TeyeHUA 


‘OJIDHBIM act OOJIbIWeH MOLLHOCTH Kak Obl CYMMMpyeT MOUHOCTH JABYX BBI- 
eNeKallHX YTOJIbHBIX MvlacroB (ABeHHe «akkymysamun»). Montocts} 1; 
BHA CyMMe MoutHOcTeH 2 nu 1s, a MolLHOCTb lz cymmMe mMowtHocTel ls u la. 
epxXHHi — TpancrpeccHBHbIli —mMakpouMk | naumHaerca Kak Obl C ycoBHi, 
IeLYIOUWLMX 3a ONTHMabHbIMH. MoulHocTb 3aKJIOUeHHBIX B HEM YYPOJIbHbIX 
ractos 1, u |t coornercTBeHHO paBHa MOIJHOCTH yFOJIbHbIX T1acTOB 1, u Is 
BuIeHHe «cMelmeHuaA» — puc. 1B); paccrosuve Mexgy |; u |}, B 1,5 pasa. 


3pacraer. 
B usyyapmiuxca apropom B 1954—1956 rr. KOHTHHEHTAJIbHEIX YIIeHOCHBIX 


max «(MatikioOenpckuit OacceliH, Sruvealickoe u KyuimypyucKoe mecTopox- 
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jeHua Typraiickoro Oacceliva) Take pasrpaHHuHBalIoTCA WHKJIbI PasHblX I 


AKOB. 
: Puc. 2 A xapaKrepusyer cTpoeHve MaKpOWMKsa C V yrOubHbIM TOpH30HT 


BONM3H 1OxXHOH OKpaHHn MaiiktoOenbceKoro Gaccelina. B paspese (ckB. 634 
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B — paspes Makpouukuia c I] yroubHbiIM ropH30HTOM B 30He 


V yrOJbHEIM TOPH3OHTOM BOMH3M IO%KHOH OKpaHHbl (cKB. 632); 
HanOosbueH yrsieHocuocTu (cKB. 330). 


Puc.2. Xapakrep pactipeseneHuA MOUHOCTel yrOJIbHbIX Mla- 
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BBIAeAIOTCA TpH Me3zouMKNa (I—II]), kaxgpiit u3 KoTOpEIxX OObeqMHAeT Tp: 
WHKJa. Bee WMKJbl, KPOM€ HWKHEFO MepBOro, 3aKIOUAIOT YTObHBIe MwacTp 
MOILHOCTb KOTOPBIX BOSpacTaeT BBepX MO paspesy. Sta KOHMeHTpalua yruie 
HOCHOCTH NPOMCXOMT Tak#Ke IPH KpaTHOM 1,5 u3MeHeHHN MOIILHOCTeH MacTo 
iH MPH HaTM4HM HEOHOKPaTHOFO CMeIeHMA AaHHOH MOUIHOCTH yria B paspes 
(puc. 2 A). Korga yronb 2aHHol MowHocTH «cmellaeTcay 43 KPOBJIM HWKHer 
MCSOUMKJIa B OCHOBaHHe BePpXHerO, ABJICHHE KOHIeHTpallMuH MOMKHO CUNTAT 
3aBeplleHHEIM. IIpocexuBaerca, YTO HaMOonee MOMHBIi yroubHE mact Ka 
Obl CYMMUPYeT MOM[HOCTH HHKeTOKALULUX MW1aCTOB yraa (puc. 2 A). 9ro ornocut 
CA TAKE K paspesy BCero MaKpollnksa. CymMapHblit yroup (III mesounKue 
«aKKYMYJHPyeT> HM KeJleKallyio yrvienocHoctb. IIpu stom B III mesounKa 
KaK Obl COXpaHaeTca pacnomoxeHne «aKKYMYJIMPyeMBIX» uactTelt. Tak, MOI 
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Th yria WuKa 7 (0,3 M) paBHa MOULHOCTH BepXHero yroubHOro riacTa 
e30I\Hkla. YOIb BEIMeTeKAMUX WHKIOB 84 (0,9 m) u 8° (2,2 m) coorser- 
yeT Kak Obl coeqnHeHMio («noTeps») uaCTHBIX TpaHCrpecCHBHBIX (paz 

AbHbIX YJlacTOB HuxKHeH (9,35 +0,25 + 0,4 m) u Bepxnet (0,25-+0,3 + 

0,6 + 0,9 mM) nonoBuH II mMesounKua. 

MomulHocTh KPyMHOOOJOMOUHEIX MpOJOBMaIbHO-aJIJIOBHAJIbHBIX OTIOKeHHH 
KpalllaeTcH BBepX TIO paspesy, MpHueM MOMIHOCTb TOJULM B OCHOBaHHH | Me- 
|tuKIa (28 M) paBHa CYMMe MOMTHOCTeH aHaJIOMMYHIX OTMOKEHHE B OCHOBAHHH 

(17 m) u III (10 mM) mMesonuxuios. 

Yka3aHHble ABJCHHA (MPONOpWHOHAaMbHOrO H3MeHeEHHA, CMEWICHHA HM «aK- 
MYJIAILMH») OTMEUAIOTCA B pacnipeseMeHHU CYMMAapHOFO YA WMKIOB B YFOuIb- 
X ropuz0uTax (puc. 2 B), B UX pacnpelemeHHu B yrieHOCHOH Tome, a TAKKE 
WM CONOCTaBJICHHH pazpe30B B 30HE PpaCIIeNJIeCHHA YFOMbHbIX TOPH3OHTOB. 

B paMkax HacTOSIUeH CTaTbH He€BO3MOXKHO OXapaKkTepH30BaTb OOUHE TeH- 

HIM H3M€HEHUA MOULHOCTeH YPOJIbHbIX WJlaCTOB Ha IPOTAKeHHH IeJIbIX yrue- 
CHBIX TOJIM B OacceliHax pa3/IMUHEIX THNOB. PaccmMorpeB OTJeJIbHIC IPUMepHI, 
I CTPCMHJIHCb YKa3aTb B TOPpAAKe MOCTaHOBKH BOMpoca Ha HaJIMUHe BOUI- 
BOFO IIPHHI[MNa pacnpeseeHHA MOUIHOCTeH YFOJIbHbIX MaCTOB B yruleHOCHOK 
ke H OTMETHTb OCHOBHBIC YePThI ETO MPOABJICHHA. 
Tak, U3MeHeHHe (BO3pacTaHHe HM COKpallleHHe) MOL[HOCTeM YrOJIbHbIX WwacTOB 
paspese KOJIMYeCTBEHHO 3AKOHOMEPHO H, B YaCTHOCTH, NO-BUMMOMY, MponOp- 
{OHaJIbHO BeIHUMHe 1,5", re n Moker cocTaBlaATb 0,5; 0,7; 1; 2; 3 u 4, HO 
ule OpiBaeT paBHo 1; 2 u 3. 

OrmeuaetcaA Takxe 3aKOHOMepHoe CMelleHHe JaHHOH MOMLHOCTH yrua 10 
i3pe3y. IIpu nocmexoBaTesIbHOM HaKOMJI€HHH (KOHIeHTpallMu) yrvieHOcHOCTH 
‘OJIb HaHOOJIbWeH MOU[HOCTH JaHHOTO WHKa CTaHOBHTCA MmpefilecTBYIOllHM 
iKCHMaJIbHOMY B Oovlee YIrvJI€HOCHOM BplIlleweKalem wHke. [Ip nocneqoBa- 
JIbHOM PpaCC€HBaHHH YIJIeHOCHOCTH YFOJIbHbIli WMacT, CeLyIOUIMH 3a MaKCH- 
AJIDHEIM, OYCT ABJIATbCA MAKCHMAJIbHbIM B BBIIWeeKallleM, MeHee yIrJIeHOc- 
OM, Wuksie. B pesybTaTe HaJIH4HA STHX JBYX OCOOeHHOCTeH CUKCHpyeTcaA CyM- 
MpOBaHHe (HH «aKKYMYJIAWHA») YFOJbHbIM TIacCTOM MAKCHMaJIbHOH MOILHO- 
‘MH — MOUIHOCTeH JPyrHX YrOJIbHBIX WwlacTOB WHkKwia. IIpu stom MoryT OpiTb Ba 
paHHUX cyyan. IIpu nocmeqoBaTeIbHOK KOHUeCHTpalluH YyrvieHocHocTH — 
OILHOCTb M@KCHMAaJIbHOTO yrOJIbHOro TwiacTa paBHa CyMMe AByXx (HHOrya Tpex) 
MKENeKAMNX, a pH paccevBaHHH — BpIUeeKalluX YFOJIbHbIX [JacTOB. 
OJOOHEIE COOTHOIMECHHA OTMeUAIOTCA H AA CYMMAPHCTO YIVIA WHKJIOB s1000rO 
op AAKa. 

OTMeueHHbIe ABJICHHA MpOCeKUBAIOTCA TaK2Ke MPH CONMOCTABJICHHH MOLLHO- 
rel KPYMHOOGJIOMOUHBEIX HU APYPUX OTOKEHUU, CaraioulUX WHKI. OH OOyCcJI0B- 
SHbI H3MCHCHHEM PEXKHMA TEKTOHHYECKUX (KOMeOaTCIbHbIX) WBuxKeHHH. MmMeer 
eCTO MPONOPWHOHAaIbHOe H3MECHEHHE HX CKOPOCTeH M aMMVINTYA, YTO, MO-BUsU- 
OMY, ABJIACTCH CJIEACTBHEM CYMMHpOBaHHA KOUIeOaHHH pa3HbIX NOPAKOB. 

VMsyyenve pacmpeyeseHua MOMHOCTeH YIOJIbHbIX MlacTOB HM Apyrux yacrell 
aOUHOTO I[MKsIa Ha Ooulee WIMPOKOM MaTepHaule, B yIJICHOCHbIX OTJIOKeHHAX 
ASHBIX OaCCeHHOB, WaCT JOMOMHUTEJIbHbIC BOSMOXKHOCTH WIA aHallH3a pexkuMa 
>KTOHHUCCKHX JBHKEHUM Nepvoya yrvieHaKOMJIeHHA HW MPOrHOsa yIJIeHOCHOCTH. 

Tak, 3HaAX MODIHOCTb YFOJIbHBIX MiacTOB AByX uacTelt (cba3) Waka 
‘oOoro NopsyKa (a HHOrAa MH OZHOM), MOKHO, Cc YYeTOM ABMeHHH Mpomopino- 
AJIBHOFO H3MCHCHHA HW «AKKYMYJIALM», MPHOJIMSHTeIbHO YKa3aTb MOLLHOCTb 
PIA TPeETbel YaCTH. ITO MOKET OTHOCHTHCA Kak K ONPeCJIEHHIO MOLMHOCTH YrOuIb- 
oro MvlacTa, MpoMmyuleHHoro mp OypeHHH, Tak M K MpOrnosy CyMMapHOro ya 


€ BCKPbITHIX OypeHHeM CBHT. 
Tlocrynusio 
15 IV 1959 
IMTMPOBAHHAA JIMTEPATYPA 
10.0. Bak-Bawsaes, Tp. mepBoro Bcecorw3H. COBeLI. NO XMMHM H TeHe3ucy TBeps. 
pio. ucKonaemplx, 3a. AH CCCP (1953). ? M. HW. PutTenoepr, Tp. Jia. reon. 
an AH CCCP, s. 8 (1958). % A. Tl. ®eopmuaosa, Tp. Muct. reo. nayk AH CCCP, 
151 (1954). 
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TEO/IOL 


Uneu-Koppecnonyent AH CCCP B. H. CAKC 


K BONPOCY O PACIIPOCTPAHEHHH WH CTPATHTPA®HYUECKOM 
3HAYUEHHH HWKHEMEJIOBbIX BEJIEMHHTOB HA CEBEPE CHBbH 


B cepepHoli CHOHPH HHXKHEMCJOBbIC OTIIOXKEHHA PaSBUTbI OUCHb LWIMPOKO - 
oT mpegropuli CepepHoro Ypasa o UyKoTcKoro nosyocrpoBa, MpHyeM MopcK 
MU (alluAMH I1pelcTaBJIeHbI B OCHOBHOM HHKHHe HX TOPH3OHTbLI — OTJOKeHI 
BaslaHsKMHCKOFO HW TOTepHBCKOrO ApycoB. TobKO B S9THX TOPH3OHTAaX HM BCTP 
yaloTca GesIeMHUTHI. OTIOKeHHA BalaHyKHHa MO AMMOHHTAaM JeTaJIbHO pacuJl 
HAIOTCA Ha MOMbAPYCHI VW axKe 3OHbI, BbIJeNeHHEIe BrepBbrle B. UW. Boxpute. 
CKMM (1) H YTOUHCHHBIE B Pe3YIbTATe HCCMeELOBAHHH MOCMeAHHX JeT. OTIOKEHK 
rOTepHBa MOUTH JIMUICHbl AMMOHHTOBOHK ayHb H MOTOMY B OOVIbUIMHCTBe pal 
HOB BbIJeJIAIOTCA YCOBHO. Haxogku Ke OeJIEMHHTOB, XOTA H OSHJIbHBIe, JO cr 
NOp He NpuBeKaJIM K CeOe OJMKHOO BHAM@HHA HM COBEPUIeHHO He HCMOJIb3OB: 
JIMCh JVI paculenHenus MopcKoro HeoKoma. A. II. assosnm, I. A. Kppmron 
uem, B. H. Bogzpwrescxum, H. C. Boponen u B. A. Dycromecosnim onucprBasHc 
JIHIb OTCIbHbIC BHbI,) He IPHBASAHHbIe TOUHO K paspesy. | 

3a mocsieqHHe rowpr akcnequuun Muctutyta reosoruu ApKTHKU JocTaBHUs 
OoraTHH MaTepHaJl TO HYKHEMEJIOBLIM OeJIeEMHHTaM ceBepa cpeqHeH CuO6up! 
Astop B 1955 r. copmectuo.c 3. 3. PouKkunon u H. V1. Ulyaprunot o6cnegosa 
BbIXOJbI HWKHEPO Mela B OacceliHe p. XeTbI BLOMb CeBepHoro ycTyna CpeaH 
CuOupcKoro nocKoropba (*); B 1958 r. aprop u H. WM. Wyapruva usyyuuan pa 
pes BaJlaHKHHa H MpeAMOO*KUTeIbHO roTepHBa Ha Oeperax p. AnaOapa, Ana6ay 
ckoH ryOpt H Ha 1-0. Ilaxca (*), B 1959 r. o6HaxKeHUA HMKHEFO Mewa OpWIH OM 
caHbt 3. 3. PonkuHow Ha o. Beruueza, B. B. )KyKopnm u 3. B. Ocunosolt ¥ 
JI@BbIX IpHToKax AnaOapa. Bo Bcex culy4aax GeeMHUTH COOMPaHCh NOCMOHE 
BMeCTe C AMMOHUTAMH UM Neelunoyamn, usyyaBuiumuca H. VM. Mlyaprunoit. 91 
NO3BOJIHJIO YCTaHOBUTb paciipesevieHve OesIeMHUTOB B BaslaHKHHe MO AMMOHHT 
BbIM 30HAM H BbIJCIHTb IpeAMOJOKUTENbHO FOTePHBCKHH KOMMJIeKC GeJIEMHHTO! 
BecbMa CYULeCTBeHHBIM OBO H TO OGCTOATEMbCTBO, UTO Me€PCYHCCHHBIC BBIL 
paspe3bl XapakTepu3yIOT pasJIM4HHIe (allMalbHblIe OOCTAaHOBKH — mpHoOpexH 
MopcKuHe TecuaHple (alluv B Oacceline p. XeThI, auleBPHTOBEIE (allHH MeJKOBO, 
HOrO OTKpbITOrO Mops Ha p. AnaOape u ee NpUTOKAaX, PIMHUCTHIe Callun OTKPE 
Toro MOps Ha Oeperax AnaGapckol ry6n, n-o. Ilaxca u o. Beruuesa. 

TlpopegqeHHoe aBTopoM u3yyeHue OeeMHUTOBOM cbayHbl, PesybTaTbI KOT 
poro cBeyeHb! B TaO. 1, MOKa3a0, UTO HHKHeEMeJOBLIeC GeEICMHHUTHI Ha ceBet 
CuOupu JoctaTrouno pasHooOpasHb 10 BUAOBOMy cocTaBy, MpHuem nocseLHE 
He OCTaeTCH MOCTOAHHBIM B Pa3JIM4HBIX MOMbApycaX MW 30HaX BaslaHxKuHa 
B IIpeqnouaraeMoM FoTepHBe. 

Cuelyer OrOBOpHTECA, YTO ABTOP CueT HEOOXOAMMBM Bese 3a [ronmeem (2° 
CBHHHepTOoHoOM ("*), Bunorrenom (*) 1 Axgepconom (°) BplqennTe pox Acrote 
this, OObexMHMOMM PAX XapakTepHbIX HUKHEMEJIOBBIX (OPM (rpynna subquac 
rata-lateralis-explanatoides), cyulecrBeHHO OTJIM¥AaIONIMxca OT Bep XHEIOPCKF 
Pachyteuthis. B uemom cepepo-cu6upcKaa HWKHeMeNOBaA (bayHa OeemMHUTC 
pesko OTMYaeTCA OT dayHb! EBponpi, HB yacTHOcTH Pycckoli paBHMHnl, mp: 
cyrcrsuem Cylindroteuthis, koToppie B eBponelickux paspe3ax He NOMHMaIoTK 
BpIMe HWKHCrO BOJMKCKOrO sApyca. Mexyy tem, B Cu6upn Cylindroteuth 
HOXOAAT HO TrotepuB — Oappema. Hao cxa3aTb, uro u B CeBepHoit Amepmt 
(Sanaquaa Kanaga, Kanucdbopnua) Cylindroteuthis MPOCIeEKUBAaIOTCH BO 6a 
peMa (ieee 2) 
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TaOnuna 1 


BepTukasIbHoe pacnpocTpaveHue HH2KHEMeJOBLIX OeeMHHTOB B ceBepHol CuOupH 


BanaHKHH Ss | 
SS 
HHK HHH cpeqHHi BepxHuli 5 ei 
———— a. a, 0 
a2 ae ie } ° oo 
aa fey | | i=l Pale ey 5) 5 of 
oO, sy oa CVS iON 2 ee 
in on En Gas om 

a ° oo ov = Oy Bs) aS os 
A, 2 & Bee | sep Qa s Ca 
Se ce es o a mh 
2) Oo BOY 6.2 ao < Kx 

mos n= iad gok me S Qa 
eye age} ofa | Of YL o's os 
m OS o2 Ow | oO aos o & 6) Om 


lindroteuthis baculus Crickmay (sub- 


orrecta Bodylevski) ‘ x x x 
superelongata (Bliithgen) x 2x ?xX 

elongata (Bliithgen) (notabilis Gu- 

tomessov) x SG 

porrectiformis Anderson x Xx Xx 

subobeliscoides Voronetz (in mns) x 

harabylensis sp. n. (aff. «Acro- x 4 
| eta kernensis Anderson) x x 
pachsensis sp. n. (aff. tehamaen- 
sis Stanton) x 
necopinus Gustomessov (in mns) 
roteuthis breviaxiformis Pompeckj 

fin Bltithgen) x x x Xx 

subrectangulata Bliithgen (Pachy- 2x 
teuthis poroschsky Gustomessov f. 
uralensis) x x x 

explanatoides (Pavlow) Swinnerton x 

jonseni var. acuta Pompeckj (in 
Bltithgen) x Xx x 

subquadrata (Roemer) Swinnerton x OK 
subquadratoides Swinnerton x 

anabarensis (Pavlow) x x 

anabarensis (Pavlow) var. impressa 
Gustomessov (in mns) x 

lateralis (Phillips) Swinnerton x 

sublateralis Swinnerton x 

hauthali Pompeckj (in Bliithgen) 

aff. partneyi Swinnerton) x 

aff. conoides Swinnerton x x 

onoensis Anderson x 

acrei Swinnerton (pseudorussiensis | 
-ompeckj) x x 
freboldi Bliithgen (kewana Ander- | 
on) * | 


* TIo nannpm A. II. Muxalisopa. 


Her HyK Jbl POBOPHTb O TOM, YTO BEPTHKAJIbHOe PacMpocTpaHeHHe OTIC bHbIX 
JOB OeJIEMHHTOB MO Mepe cOopa H H3yYNeHHA HOBOrO MaTepHaJia MO2KHO NoL- 
HYThCA yTOUHeHHIO. CocTaB GeseMHHTOBO *ayHbl B pa3HbIxX (halluasbHblx 
TaHOBKaX He OCTaeTCd MOCTOAHHbIM — KpyNHple MaccHBHble poctppr Acro- 
this — o6utaTeneli Mopckoro Ha, HavOoulee OONNbHBI B lp HOpexKHO-Mop- 
ix (ballHAX, TOHKHE pocTph! CBOOoAHONNaBaloulHx Cylindroteuthis, Hao6opor, 
le BCTpeualoTca B OCalKaX OTKpHITOrO Mops. Tem He MeHee, HallIM COoppI, I1po- 
eCHHbIe B PaSHbIX *allMaibHbIX YCJIOBHAX, MOKa3bIBaIOT, YTO H3MCHeHHA 
ICMHHTOBBIX (bayH Opin OOULMMH. y 

Tlourw KaxKyOii aMMOHHTOBOH 30HE BaJlaHy%KHHa OTBe4YaeT CBOM KOMIIVICKC 
emHuToB. Jia HHKHeH 3O0HbI HWKHETO BaJlaHKMHa XapaKkTepHbl Cylindro- 
this superelongata, Acroteuthis breviaxiformis. B BepxHeH sone HMxKHero 
aWKUHAaA HaOslofqaeTcA pacl{BeT MaCCHBHbIX Acroteuthis lateralis, A. sub- 
ralis, A. subquadratoides, A. hauthali, A. explanatoides, A. anabarensis, 
(¥eM 9TO (PUKCHpyercsd Kak B MpHOpexXHO-MOpcKHX palluax, Tak MB calluax 
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OTKppIToro Mops. Co cpestHero BalaHKHHa NosBasiotca Cylindroteuthis ha 
bylensis, Acroteuthis onoensis, A. aff. conoides. C BepxHeH 30HbI CpeqHero » 
jlawKHHa BcTpeyawotcs Acroteuthis acrei, OOMJIbHEIe H B BePpXHEM BaJlaHKU 
TouIbKO B BepXHeM BaylaHxKHHe Haligzen Acroteuthis freboldi. Hakouel, B np 
lovlaraeMOM H¥KHeM TOTepHBe H3BeECTHHI JHIWb Cylindroteuthis (C. pachsens 
C. baculus), xora cbauuH MOBCeMeCTHO CTaHOBATCA NpHOpexkHpiMu. BepxuHnit 

TepHB — HWKHHH OappemM Ha ceBepe cpegueH CuOupHu He 3akJlI0NaeT MOPCK 
OcaKoB, HW 6eleMHUTHI STOFO BO3pacta coOpaHpl H. I]. MuxaiioBpiM (7) TOABKO 
BOCTOUHOM CKoHe CepepHoro Ypama (Cylindroteuthis necopinus). 

BeptukasbHoe pacnpocTpaheHve OTeMbHBIX BHJOB OevIeMHHTOB Ha CeBE 
CuOupH AOBObHO XOPOWO yBASbIBAeTCA C TEMH JaHHBIMH, KOTOPple NIpHBOLA 
CaunHeptonom (1!) za Auraun, rae Acroteuthis lateralis, A. sublatera] 
A. partneyi TakxKe XapakTepH3YIOT TOIbKO HWKHUK BanaHxKuH, A. acrei npHyy 
ueH K BepXaM BaylaHxKHHa — HM3aM TroTepHBa, A. conoides ecTb TOKO B Fo’ 
pupe. YcTaHaB/INBaeTCA TakKKe H3BECTHOe COOTBETCTBHe OeeMHHTOBBIX (pa 
HWKHerO Mela CepepHot Cu6upu u CepepHo Amepukn (TuxooKeanckoe mot 
pexkbe). Kak yKaspipaet Angepcou (°, ®), Cylindroteuthis (Acroteuthis) kerne 
sis, Acroteuthis onoensis u A. kewana HW TaM XapaKTepH3yIOT CpeJHHH H Bef 
HHH BalaHKHH HW FOTepHB. 

K comasleHuto, C ApyruMu OOsacTAMH OopeabHOH MpOBHHLMH NO0OH 
CONOCTaBJICHHA MpOBeCTH elle HE3O03MO%KHO. JlaxKe Ha PyccKoh pasHuHe B OTV 
YHe OT BEPXHEIOPCKUX GOeseMHHTOB, JeTasIbHO H3y4eHHHIX B. A. yctomecoBp 
HVKHEMEJIOBbIe GeEMHHTHI OKA elle NOCMOHHO He OMMCaHbI. Barotren (‘) nf 
Bel ONHCaHHA MHOTOYHCJIECHHbIX BHJOB HH)KHEMEJIOBbIX H BO3MO%KHO 4acTHU 
BePXHEIOPCKHX OeyIeMHHTOB c 3emiH Koposa Kapa, HO OHH He NPHBA3AaH 
K paspesy. He ony6muKoBaHbI ONHCaHHA HHKHeMesOBEIX Acroteuthis ceBepH 
Tepmauuu, xoTa, no MHenuto [Toes (1°), oH AONycCKaloT 30HAaJIbHOe pac. 
HeHHe BaslaHxKHHa H roTepHBa. UTo *Ke KacaeTca BocTOuHOK Tpenanyi 
Tanbuero Boctoka u Anacky, TO 43 H3BeCTHbIX 3.eCb pa3spe30B HeOKoma Oe 
HUTbI MOUTH He OMHCAaHbI. 

TlonBoya HTOrH CKa3aHHOMY, MO2%KHO YTBepKlaTb, YTO CHOUPCKHe HUKHEl 
JIOBbIe OeeEMHHThI (HAXOQMMBbIC, BOOOMIe FOBOPA, NOCTaTOUHO 4acTO) UMeICT Go. 
woe cTpaTHrpacuyeckoe 3HaueHHe WH HapsAy C AMMOHUTAMH HM aylle/iaMy MO! 
CyLeCTBEHHO MOMOUb CTpaTHrpaduyeckomy pacumeHeHHio paspesos. IIpu 91 
culelyeT PEKOMEHJOBATb ONMPATbCA Ha KOMIVJICKChI OeJIEMHHTOB, a He Ha OTIC. 
Hbl€ BHIbI, BEPTHKaJIbHOe PpacnpocTpaHeHHe KaxKOTO H3 KOTOPbIX MOXKET e€ 
NOABeprHyTbcA yTOUHeHHIO. BMecte c TeM aHaJIH3 HWXKHEMEJIOBOH 6eneMHHTO! 
cbayHn ceBepHo CuOupu oOnapyxKuBaeT CXOACTBO ee C GeIeMHHTOBOH (bay! 
THXOOKeaHCKOrO MobepexbA CepepHoh Amepukyv H, HaoGoporT, cyllecTBeHE 
OTMHUHA OT PayHbl MpHaTaHTHYeCKHX OOacTeH — ceBepHoti Esponp u Ip 
JaHMH. STO OOcTOATeBCTBO HeEOOXOAHMO YUHTEIBATb IPH Nameoreorpaduy 
KHX P€KOHCTPYKUMAX H MPH MsyyeHHU Apyrux rpynn MopcKoli cbaynEr cH 
CKOrO HeOKoma. 

HayyHo-nccseqoBaTembCKHH = HHCTHTYT Tloctynusto 
reomlorHH ApPKTHKH 292 XII 1959 


Viuctutyt reojoruu uw reopu3snku 
Cu6upckoro oTjenenua Akafemun Hayk CCCP 


UMTHPOBAHHAS JIMTEPATYPA 


5 B. WH. BoxutmesncKkul, Wpo6mnemp Apxtuxu, Ne 10O—11 (1939). 2H. TT. I 
x al 0B, Tp. Mexpejomcrs. copenl. no crpaTurpad. CuOupn, JI., 1957. 3B. H. Ca 
W.C.Tpamo6epr, 3.3. Pounkuua, 9. H. Anaouosa, Tp. Mucr. reon. A 
THKH, 99, JI., 1959. *B.H. Cake, H.W. Uyapruna. B.Me Bacon 
JFOnoBH BH, Wadbopm. Gon. Muct. reon. Apxtuxu, Ne 11 (1959). 5 F. M. And 
son, Geol. Soc. Am., Spec. pap., Ne 18 (1938). ®F.M. Anderso n, Bull. Geol. 5 
Am., 56, Ne 10 (1945). 7J. Bliithgen, Die Fauna und Stratigraphie des Ober 
und der Unterkreide von Kénig Karl Land, Grimmen, 1986. 8&C.H. Crickm: 
Nat. Museum of Canada, Bull., 63 (1930). * T. W. Stanton, U.S. Geol. Survey, B 
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' . .-N. Swinnerton, Pa : ; 

Bia tore: Palaeontogr ates 89, 90, 102, 106, 108, |] 
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MHHEPAJOrHA 


T. A. COCEAKO 


HAXOJIKA MHJIAPHTA HA KOJIbCKOM MOJIY OCTPOBE 
(ITpedcmaeaeno axademuxom H. B. Beaosoim 11 VI 1959) 


B ognofi 43 MerMaTHTOBEIX KH KombceKoro MoyocTpoBa, Ha Tuly6uHe oKono 

M OT MOBepXHOCTH, B lycTOTKe — TpelllMHe Obl OOHapyxKeH MpospayHpiii 

Hepasl B BHe XOpowlo OOpasoBaHHbIX MPH3MaTHyecKUx KPHCTaJIJIOB H HX 
pocrkos (puc. 1). OnTuueckne, roHHOMeTpHuecKHe, PEHTTeHOBCKHe H CieKTpo- 

ONMYeCKHe UCCMeEROBAHHA NMO3SBOMMJM OTHECTH STOT MHHepad K MUapuTy — 

eKOMY CHIHKaTy KCa,(Be,Al) [Si.O5!6, Ko- 
ppt Wo cHX Nop Opi Halen TObKO B 
BelillapHu. 

TlermaTuToBaa %WJla, B KOTOpOH Halex 
WIapHT, SABJIA€TCH OTYCTIMBO 30HAJIbHOH 
/ cOlepxKHT clemyiollue? MHHepasibl: OJMTO- 
a3, aJIbOUT (KMeBeMAHAT MH CaXapOBHHBIH), 
(MKPOK/IUH, KBap.l, MYCKOBHT, TYPMaJIHH (B 
e6O/IbUIOM KONUUeCTBe), CNOLyMeH, Oepus, 
OHTeOpasHT, JIEMMMOIMT, TaHTaIMT M Op. 

Kpuctasibl MHIaputa HapactaloT Her0- 
peCTBeHHO Ha O/IMrOKIa3, a WBYXKOHEYHBIC 
PUCTAJIbI KCHIAT»:B TOHKOH TIMHHCTOH Mac- 
e€, NOKppIBalolleli BHYTPCHHIO!WO MOBEpXHOCTb 
'YCTOTLI, T. €. MOBePXHOCTb | OMHTOKa3a, 
NOWHEIM c0eM TONULMHOH 1 — 3 MM. 

TounomeTpuueckuHe uccae- 
‘oBauHuUa. Ilatb KpHcTainoB OplIM 3a- 
lepeHbl Ha roHHomertpe. H3mepeHua MpOus- 
OMIHCb Ha GOOMbWIOH MOZeH TOHHOMETPa 
‘ONbAUUMuATa c TOUHOcTHIO No 1’. OGHapy- 


KeHBI Clelyroulwe MpocTpie POpMEI: 
1. JIpe rekcaroHaJIbHble MpPH3Mbl, paciio- Puc. 1. Cpocrok KpucTanoB) « 


IOXKeHHBIe Nog yrsom 30°. Han6oubiee pa3- Musiapuia. 20 x 


THe MMelOoT rpaHH mpusmnr (1120) (puc. 2, 
, 6). Ppann mpusmer (1010) umetor nogqumHeHHoe 3HaueHHe, Ha HCKOTOPBIX KPH- 


TalaX 9TH IpaHH OTCYTCTBY!OT BoBCce, Ha ApyrHxX OHH MMeIOT: BH Y3KOH 
Ooch! M@XIy rpaHamu mpw3Mer (1120). Ha rpanax mpusmpt (1120) umeercsa 
ePTHKaJbHad WITPHXOBKa. A 

2, Texcaronanbuan gunupamuga (1011), rpanu KOTOPpOH MOBepHyTHI Ha 30° 


10 OTHOWeHHIO K rpaHAM OCHOBHOM MpH3Mbl (1120). 
3. Tlunaxong (0001). Mnorga on uMeeT He WECTHYTOJIBHY10, 4 HEThIPEXYTOMb- 


lyio cbopmy (B Bue pom6a). 

MoxHO BbIeIUTh DBa BUa KPHCTAJIOB: 

1. Koporkoctos6uaTbie KPpHCTaJIbl C CHJIBHO pasBuTou mpusmoi (1120) 
| 3AMeTHO pasBUTOM NpH3sMoli (1010) (puc. 2) ¢ XOpolio pasBUTBIM NMHAKOMIOM 
| 3HAUTEIbHO yceveHHol AunupamMusoh. KpuctaJlibl TakOH POpMbI walle ABYX- 


OHEUHBIE. 
2. BurranyTsle Mo BepTHKaIbHOl OCH KPHCTaJbI YacTO COBCEM He HMECIOT 


pusmer (1010) vam rpaHM ee e9Ba saMeTHLI; MPHCyTCTByeT MUI MpH3Ma 
1120). Bompuioe pasBuTve nomyualoT rpaHu AMNMpaMuydl, KOTOpbIe culerKa 
ceueHb! Cla60 pa3sBUTbIM MMHAKOHAOM. 
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PesymbTaTbl H3MepeCHHA H pacdeTa KPMCTAaJJIOB CBeLeHbI B rab. 1. Tam x} 


l; 


ii 4). bie 
WIA CPpaBHEHUA MIPpHBOAATCA aHHble WIA WIBeHIapcKOrO Musaputa (4) ‘ 


i ult W WBeWapCKHH MHJIap; 

ta6n. 1 BHAHO, UTO MO CBOeH MOPMOOrHH KOJIbCK 3 
: fa Th OM3KH. B MepBOM OTCYTCTBYH} 
Tadmuna 4 ppanu copmer (1122), pion = 37/2) 


° , 4 Yo Rit 

H 3h 2 Wl 
PesymbTaTb H3MepeHHA KPHCTAaJJOB (10 Seg c 37°23’ no (*) | 
MMJlapHtTa no (79)). | 
OnTHueckue uecneay 
Ilo onpenenu- Hawu u3smepee BAHU A MpOW3BOAKJINCb B HMMepCl : 


Temio (4) rek- HHA, TeKcaro- x ) 
eononaaedeil HaJIbHbIi OHHBIX Mpelapata z | 


sas aic=1:0,6613 |  a:c=1:0,6638 Muuepan He uMMeeT ciamHOCTH, MIC) 
3 racaHHe BOJIHMcTOe, YacTO ceTuaTC} 


} 

é Z (puc. 3, a), NO BHelHemy BHyy HarIC 

MHHaeT MHKPOK/MHOBY!0 peweTKy. IBY} 

Cal eels 0°00” | 0°00" MpeOMIeHHe HaCTObKO cfaboe, UT) 
ieee ae ne pen se LBeT HHTep(pepCHILHOHHOM OKPacKH CBeT} 
c- ‘ ° ; 
a-(1010) 90°00" aeo0"| 90°00” + «J10-Cepbili MaxKe B TOJICTEIX 3€—PHAX, B TOR| 
(1122) 33°50! — - KHX OOJIOMKaX MHHepasl KaxkeTCx MouTl| 


u3z0TponHpmM. MuHepas OJ,HOOCHBIM| 
3Hak OpeeeHHO OTPHWaTeIbHbI, HO OJOKOBOe CTPOeHHe, OTYCTJIHBO BbIAB 
JIGHHOe B CKPeULCHHbIX HHKOJIAX, aeT KAPTHHY aHOMAJIbHOM JBYOCHOCTH. 

Tloka3aTeH NpesIOMJIeHHA MHHepasia ompe- 
JIeNANIMCb C HOMOUWIbIO BpalllaoulelicA MrJIbl 
B MOHOXxpoMaTuyeckom cBete: Ng = 1,538 | 
a 0j00155 Np = 1,537 ate. 0,001 Nhe 
Np i 0,001. 

TJokasatetu Hallero MusapuTa Onu3KH 
K MpHBeseHHbIM B paOoTe (14) (N = 1,536, 
Ng—N,p=—~0,001) uw ornuyatotca oT Be- 
JIMUHH, IpHBOAMMBIX B (°) (Vz = 1,5382;N,>= 
= 1,529. Ng —N 510,003). 

Hexotoppimu apBtopamu (3,°,1%) yxas3pi- 
BaJlOCb, YTO B pa3pe3e, NepneHAHKyJIAPHOM 
ONTHYeCKOH OCH, HMeeTCA WeCTb JBYOCHbIX 
PaWHabHBIX CeEKTOPOB H OfHOOCHHI IeHT- 
pajbHp. Meikue KopoTKonpu3mMaTuyeckHe 
KPHCTaJIIbI Haulero MMHepasia Obl NoctTaB- 
JI€@Hbl B HMMe€PCHOHHOM lipenapaTe Ha rpaHb 
nuvakonya. IIpH sTOM Ha BTOpOoH rpaHu 
MHHakOHa He Opwio OOHapyKeHO ACHBIX 
Ce€KTOPOB, HO KPHCTaJI He Bel ceOA Kak 
HOPM@JIbHbIH OHOOCHbIM MOHOKPHCTaJI, AMes 
CTPyYKTYpy Pa3HOBpeMeHHO racHyULHX BOJIHH- 
CTbIX yuacTKoOB. Kora KpHcTaJsJibl OpiwiM Mos0- 
*%KeHbI Ha [paHb MPH3Mbl, MpH CKpellleHHbIxX 
HHKOAX OOHApyKMacb CBoeOOpasHad, paHee He OTMeYeHHaA B WMTepaTyp 
aHOMaJIbHadA CTpyKTypa: Ha cone oOujeH Maccbl Moracilero KpHcTaJa BbIE 
AAOTCA OTACbHbIe ONOKH C PeC3KHMH POBHBIMH T[paHHllaMu, HMeIOuLMMU MMIC 
oO6pasuylo dopmy (pune. 3, 6, 6, 2). 

Ha HasiMuve aHOMaJIbHBIX ONTHYECKHX CBOIICTB y MMapuTa yKa3bIBal 
pasIM4HBIe aBTopsi (*,°,°,1?,1%). Foccnep u Mycruyr (°) cuntaioT, YTO aHOMaJIH 
BbISBaHbl CpaCTaHHeM OTAebHbIX YaCTeH KPHCTaJa, HeECKOMbKO pa3vIH4Hbl 
o6pa30M OpveHTHpoBanuErx. HesHauuTeibHad mepeopueHTUpoBKa, CBA3aHHe 
C HMeIOUeH MeCTO B MHHepasie HEKOTOPOH MceBAOreKcarOHa/IbHOCTbIO pellleTk 
BbI3BaHa H3MCHCHHeM COCTaBa PaCTBOPOB HW H30MOpdH3MoM. Jlapcex (°) yKa3i 
BaeT, UTO IPH BbICOKOM TemMNepaType MUapHT ABMAeCTCA HCTHHHO OJHOOCHED 
a IPH HU3KOM CTaHOBHTCA aHOMaJIbHBIM, YacTHYHO AByocHpM. Ipennonaraerc 
TaKKE, YTO AHOMAJIMH CBASAHbI C MCXAHMYeCKMMH HapylueHusamu (22). Panne (! 
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Puc. 2. Mopdonorua mMusaputa 


4 


uraer, 4TO ONTHYCCKHE aAHOMAJIHH BbISBaHbI TEM, YTO TeEKCArOHAJIbHbIe KPH- 
ANMbl MHIapHTa MOCTPOeHbI H3 pomMOnyeckux CeKTOPOB. 


Puce. 3. CtpykTypa moracanua 
MHwJIapuTa. ~ 80 X; HuKOH 
CK PelleHBI 


PenTreHoBcCkKve HecaeROBAHH A. MunapnT Opi uccleqoBaH 
OHOKPHCTaJIbHbIM MeTOJIOM B KaMepe KPOH-2.) Jlayarpamma Opiia cHATa 
BOb OcH c. Ha NayarpamMMe orTyersH- 
BO TIpOABMaCb TeKCaroHa/ibHad CHM- 
metpua (puce. 4). Ja onpegzenenua na- 
paMeTpoOB KPHCTaJIMYeCKOH pelleTKH 
ObIIH CHATbI PCHTTeEHOrpaMMbI KOeOa- 
HHA BOKpyr oceH cu a. B pe3yabtate 
pacueroR mosyyexo: a =10,40 A, 
c = 13,70 A. Jina yrounenun napa- 


Ta6Onauna 2 


(ated | Gein AS AAs bs WcrounuK 
1,324 | 10,46] 13,90 (°) 
1,328 | 10,43] 13,89 (1) 
1,324 | 10,54] 13,96 @ 
ic. 4. JlayarpaMMa MuwapHTa ByOUIb 1,328 | 10,45 | 13,88 (#1) 
1,317 10,40 | 13,70 Hawu ganupie 


OCH C 


eTPOB ObWIH CHATHI WeOaerpaMMbl B kKamMepaxcD = 57,3 u 65,8 MM *. B pe- 
JIbTaTe MOJy4eHa TaOJIMIa ME*KMIOCKOCTHbIX PaCCTOAHHH, MO KOTOPbIM H 
POUHEHLI Mapamertppi (ta6n. 3): a = 10,400+0,007 A, c=13,702+0,009 A, 
:a = 1,317. [lua cpaBHeHusx NpHBO_HM JaHHbIe pa3/IH4HbIX aABTOPOB 
M.-Ta6J. 2). 

Muyenunposanne 2e6aerpaMM Mpov3BoqN0ch HCXOA H3 NapaMeTpos, Mosy- 
-HHBIX 10 PeEHTTeHOrpaMMaM KoOvleOaHHH Cc y4eTOM NpOCTPpaHCTBeHHOH rpynnpl 
eh Th Cejmee(*)- 

XUMHUeECKHH cocTasB. M3-3a HegocTaTKkKa MaTepHala yalocb 
[elaTb TOJIbKO CNe€KTPaJIbHbIM aHaJIM3 MHJapHTa. 


* CbemkKa MH pacueT qeOaerpaMMbl 4acTHUHO Oblin coemaHb! A. I]. J[enncosbim, 3a 4To aB- 
Pp MpHHOCHT eMy OslaroqapHOcTh. 
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° Ke 
CrekTpaJIbHbIv aHaJlH3 MHJlapHuTa ~. 
re 5 3 et ee a 


ony ns Tag, WS SON" eee 
Ca Al Sit Bea? KK. ‘Ba aktepe ae Na Mn, Yb, Y Ti, Li, Ga 

of Ta6Oauuma é 
dg/n 


dpjn hhil 


dy/n | dg/n | hkil 


3 4,548 4,408 )7| S20 TR 
; Y : orn (6.278) 0002 { (1,521) (1,378) | 5163 4264 
2 (5,730) 5,194 * 3 4,495 1,355 | 6064 4156 
{ 5, 474 4,962 | 1012 3 (1, 468) 1,334 | o1Gen 5365 
1 5,184 (4,699) | 1120 7m | (1,442) | (4,307) | 5270 2029 
{ 5,964 (4,499) = i 4,409 4,277 | 5272 4373 
4 (4,509) | (4,087) | 2020 i 1.395 1,264 | 2139 
1 4,304 3,904 2024 h 1.375 4,256 | 6170 5273 6064 004 
8 (4,147) (3,759) 1122 3 1.330 1,206 5274 ] 
i 3,634 Sore ee 2 1,286 1,166 | 5380 7070 4267 | 
: Guus. | 3i123 | 0004 4 1,276 1,157 | 6174 4482 5275 
10 3,307 (2,998) | 2134 4 4, 2565 1,1390 | 4049 6066 
1 3,216 2,915 2023 1014 3 1,2434 41,1270 | 6281 4376 
{ (3,175) 2,878 2 ee 2 41,2294 1,4444 | 6282 6175 
6 (3,006) (2,724) | 2432 3030 4 4,2178 1,1038 | 3368 
9 2,873 (2,604) | 41424 3 4,2054 41,0922 | 6283 5384 7074 
7 2,736 (2,450) | 2024 2 4,1779 41,0676 | 7182 6176 
3 2,600 2,357 | 2240 _ ; 4.1650 1,0560 | 5385 7075 
1 2,504 2,266 8140 3035 { 4,1483 41,0408 | 5494 
2u 2,446 2,217 34d 3 11384 1,0319 | 325,10 5492 
4 2,234 2,025 A044 2 41,1283 41,0228 | 6391 4486 
or 2,194 1,089 | 3148 _ 4 41,1223 1,0173 | 4378 415,40 
{ 2,143 1,942 | 4042 2135 5 4,1050 41,0024 | 5169 
am | (2,092) 1,896 1126 4 41,0952 0,9927 | 7201 6286 
2 (2,044) 4,853 3254 2 41,0784 0,9774 | 6394 
2 2,023 1,834 | 4043 4 4,0714 0,9708 | 7293 8084  6417€ 
2 1,966 1,782 | 4150 { 1,0574 0,9585 | $190 
{ 1,945 15768 re) Bd OS eye oes mille 40505 0,9522 | 8194 
F 1,888 (1,712) | 4152 3253 4044 || 5 4 0395 0,9423 | 55,10,0 
4 4,852 (1,678) | 3445 2 4 ,0294 0,9330 | 64,10,1 5388 7078 
2 4,824 4,654 3036 2 40227 0,9270 | 55,10,2 8193 
3 1,800 1,631 | 5050 2027 2 1,0154 0,9204 | 6396 
F ah cid Me ip 1,0076 0,9130 | 6288  64,10,3 8194 
cf ime | nas | Bi liam | caro | oor fom 
3 1,689 11531 | 4261 1018 3146 || 3° eres Oats te ee 
2m 1,645 1,494 4262 3255 3037 || 2 0,9829 0,8909 | 8195 82,40, 5389 70% 
2 1,610 1,460 5161 5160 it 2 0,9776 0,8861 | 7188 9093 
3 (1,596) 1.446 | 4263 5054 4155 


B saKks1ouenve aBTOp MpHHOcHT ruy6oKylo OaroqapHocTh coTpyAHHK 
Kadelppl Kpuctannorpapun JITY, ocodexuo B. A. Mpanx-KameneuKomy, 
NOMOUb H KOHCYJIbTauuto. 

Konpcexu dunuan Tlocrynuao 

AkajemuH HaykK CCCP 8 VI 1959 

HWMTHPOBAHHASH JIMNTEPATYPA 
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r. Bunueaa, Ontuyeckan muHepanorua, 1953, crp. 247. * Onpezenutedb Kpuctana 
1, I], 1939, crp. 688. ° 3. Il. Tramesa, T. HH: Dapixosa, IAN 88,cu7 ae 
° E.S. Larsen, U.S. Geol. Surv. Bull., Ne 679 (1921). 7? C. Palache, Am. Mine 
16, Ne 10, 469(1931). 8 I. Ito, N. Morimoto, R.Sadanaga, Acta cryst., 
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* BbmnOJHeH B ChekTpaJibHoh ma6opatopuu Konpexoro dumnana AH CCCP H. H. Kys 
TLOBLIM. ‘ 


646 


Wornagn Akagqemuu nayr CCCP 
1960. Tom 131, Ne 3 


_IIETPOlPA®H fF 


r. fT. HEBOMCA 


MHHEPAJIbHbIA COCTAB TABAYHBbIX PY] 
KEPYEHCKOFO MECTOPO)KIEHHA 


({Tpedcmaezeno axademuxom H. M. Cmpaxoesim 8 XII 1959) 


Psajom uccieqopanuit (1,2) ycranopmeno, 4¥TO HavG6ouee BEICOKHe NoKasaTesU 

M OOoralleHHH TaOauHbIxX py Kepuenckoro MecTopoxkyeHua nosmy4alorca 

MW OO%KHTMAarHHTHOM cocoGe. OzHako NpH McMbITaHHAX OGOraTHTeIM HepelKO 
OJy4aloT PasJIHYHbIe, HHOra He COMOCTABHMBIe MEXKLY COOH pe3ybTaTbl, KO-~ 
Opble OHH He BCera MOryT MpaBHJIbHO OObACHHT, Tak Kak CUMTAIOT MHHEpasib- 
bIM COCTaB HM CTPYKTyPHbIe OcoOGeHHOCTH TaOauHBIX py Oomee uu MeHee MO- 
TOAHHDIMH B Wpeseax,Bcero pyfHOrO Mvacta. 

B nocleqHHe Trodbl Mp MeTabHbIX MMHepasoro-MeTporpaduyeckux UccJe- 
OBaHHAX KePYeHCKHX Py NOyueH HOBbIA MaTepHasl, NO3BOJAIOULHH Cc WocTa- 
OYHOH NOJIHOTOH pelIHTb BO- 
[poc O KOJIMYeCTBeEHHOM MHHe- 
aJIbHOM cocTaBe TaOauHpix 
ya KepyeHckoro MecTopoxye- 
MA, YCTaHOBHTb cCpeH HUX 
anOolee §=©pacmpocTpaHeHHbIe 
[MHepaJIbHble pa3HOBHAHOCTH 
| TEM CaMbIM TIOMOUb O6oraTH- 


Ta6Onuna 1 
Cojep2kaHve CTpyKTYPHBIX KOMIIOHEHTOB B TaOayHOr 
pyle (B npowextax) 


LlemenT (c BKJII0- 
4eHHAMH) 


| OoauTht 


IAM B BbIOOpe pallHOHaJIb- 
IbIX P@2KHMOB MarHeTH3Hpyio- 
Jero OOKHTa KepueHCKHX pyZ. 

MuuepaJibubl cocTaB Ta- 


Oosurosie pyZE1/60,0 (40,6—79, 7)|40,0 (20,3—59, 4) 

LlemeHTalHoH- 
HbIe © (peq{Ko- 
OOJHTOBEIe) 


pynbt 20,5 (5, 9—40, 3)/79, 5 (59, 7—94, 1) 


AUHBIX PY paccMaTpHBaeTcaA 
; pa6otax (°-’), TaaBHbimu | 
YyOoOpa3y!OulHMH MHHepaJlaMH ABJIAIOTCA THAPOFeTHT, %XKee3MCThIe XJOPUTHI, 
apOoHaTbl (CHepuT, MaHraH-cuepvT, OHTOHHT), TlayKOHHT, B Buse 
[pumMecefi B WeMeHTe HaGwmogaioTca cocibaTel “HM cyIbPuAbI *Weesa, KBapl, 
praHvuecKoe BeLeECTBO H T. Ml. 

Pyjpt O6pa30BaHbl JBYMA OCHOBHBIMH CTPyKTYPHbIMM KOMNOHeHTaMu: 1) pyz- 
bIMH OOHTaMH (0,10—10 mM) u musonutamu (1—3 cm); 2) WeMeHTOM C MHHe- 
AJIbHBIMH BKJIOUCHHAMH B HEM (rlayKOHHT, KapOoHaTnl, octpaTnl *Kevesa, 
Bap Hu T. I.). 

OoaUuUTH HU NH3O0AXNT BI TAaOauHDIxX py HMeIOT Coulee HH MeHee ACHO 
bIPAXKCHHOE KOHILCHTPHYECKOe CTPOEHHE H COMKEHbI YePeAYIOUMMHCA KOHILEHT- 
aMH rHporerHta (c TOHKOJMCHepcHOl mpuMmecbio xelesvcToro XxXopHta), 
UlporeruTa U XJOPHTa, CHJepHta HM XMOpuTa HM *Ke TOMbKO XMOpuTa. LlemexT 
YIbi MpeACTaBJeH B OCHOBHOM XKeJIe3HCTbIM XJIOPHTOM THMa AeseccuTa, CTpH- 
OBUTa H WaMO3HTa MIM KapOOHaTOM HM XJIOPHTOM; B OTJCJIbHbIX MpOcOMKax U 
IMH3aX — IIPeMMYULeCTBeHHO KapOoHaTOM (CHJepHTOM, OJMTOHHTOM). 

KouuecTBeHHbIe COOTHOUICHHA M@EKIY yKa3aHHbIMM CTPyYKTYPHbIMH KOMIIO- 
[CHTaMH (OOJIHTAMH, IIM30JIMTaMH, WeMeHTOM) H3MeHAIOTCA Kak MO MpocTupa- 
(M10, TaK H 10 MOWHOCTH pygHOro MmuacTa. CoflepxkaHHe CTpyKTYPHbIX KOMIO- 
ICHTOB B OTJCJIbHbIX MpOCOAX Py KONeONeTCA B 3HAYHTEbHBIX Mpeweiax 
Ta6. 1), npu4em npeoblaqarouluM ABJIAeTCA OAMH H3 HUX (OOJIMTHI HIM WeMeHT), 
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KOTOpHIM WH ONpefeaeT Kak CTP 


ay SSG S S&S Sas TYPHbIe OCOOeHHOCTH PyYyJbl, TaK ! 
“ Lah cae 77 V7} comepxaHne Noe3sHOro KOMMOHEH! 
S a moo =] co NNN B HEH H ee TeEXHOMOrHYeCKHe CBO 
5 < S Sg Sec 

Ne) soo Oo mu ooo CTBA. 

Bs Sos aa! Poros B 3aBUCHMOCTH OT KOJIHUeCTBE 


+e “AI Seta ‘ Horo mpeo6aqanuA TOrO WIM HHO! 
~- CTPyKTypHOrO KOMMOHeHTA cpe) 
ue ao ca TaOadHbIX py yCTaHOBJeHO Ba T- 
Lid 2 ma: lhoonmuTOBbe pyAH 

©, C MpeoOmaqaHHeM OOJIMTOB, MpHuyeE 
Cpe HHX MO BeJIMYHHE OOJIHTOB 
MIH30JIMTOB BbIJeAIOTCA M@JIKO-OOUII 
ToBnre (0,1—2,0 mM), pa3HO-ooHTK 
Bble (0,1—10MM), KpyMHO-OOJIHTOBb 
(2—10 MM) H OOMHTO-NM30JINTOBb 
(0,1—30 mm) pasHoBugHocTu; 2) mt 
MECHTAWHOHH bre (pesqKO-o0ul 
TOBbIC) PpyAb —c mpeoOmaqanne 
I[CMeHTa Haj OOMHTAMH (160 OOUT 
OTCYTCTBYIOT). 

Tlerporpaduyeckne ucceloBaHH 
NOKa3saJlu, YTO MHHepaJbHubI cocTa 
TaOauHbIX PY HM UX CTPYKTYPHBI 
pa3HOBHAHOCTeH B paspe3se pyHOr 
vlacTa .UCIMbITDIBaeT 3HAUHTEIbHBI 
KOJIHUCCTBEHHbIe H3MeHeHHA. B TaGu. 
TIPHBeAeHbI CPeMHHe COsepKaHHA MP 
HepaJiOB B pa3JIMUHbIX MHHepaJIbHBl 
Pa3HOBHAHOCTAX OOJIMTOBBIX H ILeMeE 
TAaILHOHHBIX Py, OOpa3yloulAx B py 
HOM [lacTe MeCTOpOxKJeHHH caMc 
CTOATEJIbHBIE MpOCIOH  pa3sH4HO 
MOWHOCTH (J1HO0 JIHH3OBHQHBIC KOE 
KPeCIHOHHBIe CTAKEHUA). 

CpeqH OOHMTOBLIX py HaHOoue 
WIMpOKO pacmpocTpaHeHnl: a) X AC 
PHTO-ruqwAporeTuTOoBHE 
(rulayKOHHTO - XIOPHTO- ruAporerTuTc 
BbI€) Pa3HOBHMAHOCTH, mMpelcTaBwJer 
Hble THAPOTeTHTOBLIMH OOJIMTAaMY 
CLMCHTHPOBaHHbIMH =» »KeJI@3MCTbI 
XJIOPHTOM; pexke  BCTpeuaroTcs 
6) KapO OH aTO-xNOpHUTO-rug 
poOreTHTOBHBe pydn, croxKen 
Hble€ THIPOreTHTOBbIMH OOJIMTaMH 
KapOOHAaTO-XJIOPHTOBLIM ILeMeHTOM 
HB) TUAPOrerurTo-xaopy 
TOBBI€ pa3HOBHAHOCTH, cocTos 
UlHe H3 THAPOFeTHTOBLIX HM XJOPHTC 
BbIX OOJIHTOB HW MH30/IMTOB HM XJIOpH 
TOBOFO ILeMeHTa. 

Cpe WeMeHTalHOHHEIX (penKc 
OOJMTOBEIX) py  mpeo6mazatot 
a)rMayKOHUTO-rugpore 
THT O-X JOP HTOBBIEe pydb, cuc 
*KCHHBIC KENC3HCTEIM XJIOPHTOM 
PacCeAHHBIMH B HEM OOJIMTaMH THI 


Busvanut 


0 
0 
0 
0 
0 
0 
0 


(0—1,3) 


Kap6ouat (cuyepnt, 
OJIHMPTOHHT) 
10,6 (2,4—382,8) 
0,3 
0 
0 
10,6 (3,7—25,2) 
16,8 (3,4—34,7) 


[aayKOHuT 
(0—2,3) 
6,8 (4,3—10,0) 
(0—1,4) 
(0—0,5) 


0,2 
034 
15,9 (5,8—28,6) 


0,4 
25,6 (10,0—389,2) 


12,3 (4,6—-17,7) 
11,7 (2,9—34,0) 


| 
| 


(7,1—47,4) 


60,1 (52,0—77,2) 
67,1 (43,9—83,6) 
68,0 (61,6—81,4) 
56,8 (32,2—71,9) 
53,5 (48,5—60,8) 
73,6 (60,6—87,5) 


37,0 (14,6—70,8) 
4100/0 


36,9 (21,4—49,7) 
40,3 (33,6—49,0) 
32,9 


0,6) 
9,2) 


3 
3 


OonmuTOBble py (c NpeoOmaqaHHem oo/HTOB) 


(5,4 
13,4 


5,4 (5 
7,5 (13, 


luyporetut | PKenesucthi xNOpuT 


61,7 (48,8—75,9) 
50,1 (42,1—58,0) 
49,0 (10,7—63, 9) 
20,4 (5,9—89,2) 
31,3 (17,2—38,0) 


KomuuecTBeHHb MMHepadbHbI cocTaB TaOauHbIx py (B MpoweHtax) 
2 


Uucsio 
wsaudow 
38 
17 
16 
8 
0 
3 


IlemeHTalHOHHbe (pemqKo-oouToBble) py Abi c NpeoOmaqhauuem wWemeutTa 
16 
9 
7 
4 
5 


MuuepasbHble paSHOBHAHOCTH py 


poreTuToBble 
'uyporerutTo-xJIOpHToBble 


XJIOpUTOBLIEe 


XJIOPUTOBbIe 
Kap6oHato-rufporeTutTo-xJIOpHTOBbIe 


I'nayKOHUTO-xX AOPHTO-ruApOrerHToBble 
Ia yKOHHTO-X JIOPHTOBBIE 


Kap60HaTO-x IOpHTO-ru A poreTuTOBble 


IT nayKOHuTO-ruAporerHTo-XJIOPHTOBbIe 
Kap6oHaTo-rusporeruto-rulayKOHUTO- 


Kap6o0HaTO-riayKOHUTO-X IOPUTO-rug- 
[uyporeruto-xJIOpuToBble 


XNopuTo-ruyzporeruToBple 


648 


reTuTa H 3epHaMH rlayKoHHTa, 6) THApOrerTuTo-xNOpUTOBHeE 
BHOBHJHOCTH, MpeACTaBJIeHHbI€e XJIOPHTOBOH WeMeHTHOM maccol c ruyzpore- 
OBLIMH OOHTaMH. Kpome Toro, BCTpeyaloTCaA TvlayKOHUTO-XJIOPUTOBHIe, 
OoHATO-ruAPOrerHTO-rlayKOHHTO-XJIOPHTOBbIe HM KapOonaTO-rupporeruTo- 
OPMTOBbIe pasHOBUAHOCTH py (Tab. 2). 

OruetMBOe NpecTaBeHHe O KOJMYeCTBEHHOM MHHepaJIbHOM cocTaBe py 
CMpOCTpaHeHHOCTH Ppa3JIHYHbIX MMHepavlOrM4yecKHX pa3HOBHHOCTeH jaer 
eyroJibHad HarpaMMa MHHepaJbHOro cocTaBaTaOayHBIxX py (puc. 1). To- 
3OHTaJIbHad JIMHHA, paswesAlOllad WuarpaMMy Ha ABe uacTH HW OTBEeUAIOILat 


/udpozemum 


Kopbonam 5 10 20 3 40 SO oO 60 x o ee. 


uc. 1. J[MarpamMa KOsMYeCTBEHHOrO MHHepasbHOrO cocTaBa Ta6auHbIX pyn Kepyenckoro me- 
ropowk enna. Munepasbuble pasHonuguoctu: / — xOpHTo-(riayKOHNTO)-rHApOreTHTOBEIe;, 
| — Kap6ouato-xnoputo-ruzporetutosble; /// — Kap6onato-rugporerntosple; /V — rup- 
Or€THTO-XJIOPHTOBbIe H THAPOreTHTO-riayKOHHTO-xNoputToOBble; V — rayKOHHTO-XJIOPpHTOBbIe; 
[ — xapOouato-rusporetuto-(ruiayKOHHTO)-xsoputosble; V// — Kap6ouaTo-(r1ayKOHH [0)-XJ10- 
uToBble; V//] — xncputo-KapOouatuble; /X — rusporetuto-xoputo-KapOouaTHble; X — 
iporeTuTo-KapOonatTuble; X/ — KapOonaTuble (CHJepHTOBble, MaHPaH-CHJepHTOBble, OJIMTOHH- 
ToBbIe) py]b 


0% cofepKaHua PuAporeruta, pasrpaHuU4UBaeT B OCHOBHOM TaKxXKe OOJIMTOBbIe 
3ePXHAA MOJIOBMHA) HM WeMeCHTAILMOHHbIe (HHKHAN NOJIOBHHA) PYMbl, 3a HCKJIIO- 
CHHEM Pa3HOBHAHOCTeH OOJINTOBbIX PY, CIOXKCHHbIX XJIOPHTOBbIMH OOJIHTAaMH, 
OUKH COCTaBa KOTOPHIX JIOMKAaTCA B HHKHIOIO YaCTb WMarpaMMbl. Kak BuuM, 
CHOBHBIMH MHHepaJIbHBIMH PaSHOBHAHOCTAMH Kepu¥eHCKHX TaOauHbIX py] AB- 
AIOTCA XJIOPHTO-ruzporeTuToBble (/) CpeQH OOMHTOBBIX Py, Tu-poreTHTo- 
WIayKOHHTO)-xJIOpHTOBbIe (/V) pa3HOBHHOCTH Cpe IeMeHTAIlHOHHBIX Py. 

YKa3aHHble OCHOBHbI€ PAa3HOBHAHOCTH TaOauHbIX Py XapakTepH3yioTcA He 
WIbKO PAa3JIMYHBIMH CTPYKTYPHbIMH OCOOeCHHOCTAMH WH MHHEPaJIbHbIM COCTABOM, 
O H pa3JIMUHbIM MPOCTPaHCTBeHHbIM pacnpeeseHHeM HX B PY]HbIX 3aNeKax 
epyeHcKoro mecTopoxyeHua. LlemMeHTalHOHHbIe pyAbl MpvypounBaroTca 
HW KHeH “acTH pyfHOrO MlacTa, a B HeEKOTOpBIX Mybfax (Kui3-AyspcKas) 
OUTH MOJIHOCTHIO CylaraloT pyHbI MiacT B WeHTpaJIbHbIX, HaHOonee ryO6oKo 
OPPYKEHHBIX yUAaCcTKaX. OOJHTOBbIe PYAbI B KPa€BbIX 30HAX MYJIb] CaratoT 
VIHbIM MylacT MOUTH Ha BCIO €FO MOLLHOCTb, NPHYeM HHKHAA YaCTb OOMHTOBOFO 
DOCIIOA C/IOKeHA OOLIMHO MEJIKO-OOJIHTOBOH, BepXHAA — KPYMNHO-OOJMTOBOK U 
a3HO-OOJIHTOBOH pyol, HHOra C NpOCcNOMKaMH OOJIMTO-NM30HTOBOH pasHOBHy- 
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HOCTH. OonuTOBLIe pyfbl paciipocTpaHeHb! TakxKe B BePpXHeH YacTH PyAHOT 
MacTa WeHTPaJIbHbIX, YYaCTKOB MYJIb, 3alerad HeMOCcpeACTBeHHO Ha WeMeHT< 
IHOHHBIX pyax. 

OTH pasIM4HA B CTPOeCHHH pyAHOrO MacTa OOyCOBeHbI KaK NepBU4HbIM 
@allvaibHbIMH YCO3HAMHM HaKONMeHUA PYAHbIX OCaLKOB B MYJIbAO0OpasHbl 
3aJIMBaX KHMMepPHiicKoro Mops (XapakTepOM TEKTOHHYeCKOH OOCTAHOBKH, pat 
JM4HOH TIyOHHO 3a1HBOB, ya/IeHHOCTbIO 30HbI pyqooOpasoBaHuA OT Oeperc 
BOM JIMHHH, COCTaBOM MOpOd, CiaratouluX OKpyxaloulyio cyily HT. M1.), TaK 
NocleLy!OUlMMH MWpoteccaMH MHareHe3a OcaKa, CPOPMHMpOBaBleroO OCHOBHBI 
YePTbI CTPOeCHHA PYAHOFO MlacTa, HW BbIBeTPHBaHHA. 

EctecTBeHHO, YTO pa3HOBHAHOCTH py, OOpas0BaBIIHecA B Pa3sH4HBIX Ce 
UWHaJIbHbIX YCJIOBHAX, OTMHUAIOTCA MO BeULeCTBEHHOMY COCTaBYy: COJepKaHHEi 
CTPYKTYPHbIX KOMMOHEHTOB (OOJIHTOB H WeMeHTa) H PyAHbIX H HePyAHbIX MHHE 
paJloB, Kak 3TO BuyHO u3 Tabu. 1 u2u puc. 1. STHM u OODACHHETCA TOT Pak] 
YTO OOOraTHTeIH, HCCIeAYA PyAbl H3 paSHbIX Y4aCTKOB MeCTOPOMKACHHA, Xa 
PakTepH3ylOlHeCA CTPyKTYPHbIMH OCOOeHHOCTAMH H MHHEepaJibHbIM COCTaBO 
NOMYualoT pasH4Hble, TPyYAHO CpaBHHMble Mey cOoOOM pesybTaTHl. . 

Ha Haul B3riay, B NepBy!0 OYepeb HEOOXOAHMO YCTAHOBHTh OIIbITHbIM MYT} 
MOKa3aTeIH OOOraTHMOCTH OCHOBHbIX Pa3HOBHAHOCTeH (OOJIMTOBbIX H WeMeHTa 
IHOHHBbIX) py, YTOObI 3aTeM, 3HaA CTPOeHHe PYAHO"O IacTa B OTAeJbHbIX yuact 
KaX MeCTOPOMKCHHA H BeULECTBeEHHbIM COCTAB CJlaraloulHX ero pa3sHOBHAHOCTE 
PYA, MOXKHO Opivio NaHMpOBaTb AOObIYy Py H3 pasJIMYHbIX yuaCTKOB MeCTOPOR 
ACHHA C WebIO ycpeHeHHA HX MO BellleCTBeEHHOMY COcTaBy Ha OOoraTHTebHBI 
paOpukax Kampiui-BypyHckoro xKele3sopyfHoro KOMOMHaTa. 


HaydHo-uccmeqopatembcKu reoworaueckuli MHCTATYT Tloctymuo 
J{Henponerposckoro rocyfapcTsexHoro 8 XII 1959 
yHuBepcuTeta 
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Monrnxagn Akagemuu nayr CCCP 
1960. Tom 131, Ne 3 


FEOXHMHA 


T. B. APO3OBA u M. NI. EMEJIBAHOBA 


BHYTPHKOMILJIEKCHbBIE] COENMHEHHA MEU 
C FYMHHOBbIMH KUHCJIOTAMH 


(ITpedcmasnexo axademuxom A. II. Buxoepadoseim 21 XII 1959) 


HaOstofaiouleech B OCaOUHbIX MOpOsax CKOMIeHHe MeH YacTO cBA3aHO 
HaJIM4HeM OpraHHyecKOro BellecTBa B ITHX MOposax. Takue cKoMeHHNA Mea 
BWM OOHAPyKeHb! B ClaHWax ('~*) mw Apyrux KaycToOuomurTax (*), necuannKax 
16-8) rauyax (',*), a Takxke Mpa uccieqoBaHHu mous (}, °-") Tlo MHeHHIO 
. T. Canowkuuxopa wv VW. II. Sanatrorypcxon (°) ae 
\Opas0BaHHe OCaOUHbIX CKOMJIeCHHH MeAH CBA3aHO 2 
> HAJIMYHeM NOBbILIeCHHBIX KOJINYeCTB HCKONaeMOro 


)praHWyeckoro BelllecTBa, C H3MeHeHMem conesoro 4” 
ocTaBa, H3MeHeHHeM pH uw oKucauTembHO-BoccTa- “. 0 
{OBMTeIbHOrO MOTeHWMaia ocayounEIxX nopok. B- § 
facTomulee BPp€MA MaJIO H3BCCTHO O XapakTepe § 


‘BASH Me] C OpraHH¥eCKHM BelleCTBOM NMOpOsbl 
1 0 XMMHUeECKOM COCTaBe HCKOMaemoro opraHHnue- 
*KOFO BellecTBa, HaXOfauleroca B nopogax. Hs3- 
3ECTHO, UTO OCHOBHY!O YaCTb OpraHH4ecKO MaCccBI 
ropcspoB, yrvie, MHOTHX JHTHHTOB COCTaB/AIOT 
‘YMHHOBbI€ KHCOTHI. Llembio HacTOAWeH padorTpi 
IBIANOCb HCCIejOBaHve XapaKTepa CBA3H Me C TYMHHOBbIMH KHCJIOTaMH. 

IIpexye Bcero OblIO ycTaHOB.IeHO MAKCHMaJIbHOe KOJIM4ECTBO MeN, KOTOPOe 
fO%KET ObITb CRAZAHO OAHAM FpaMMOM TYMHHOBbIX KHCJOT. YMMHOBbIe KHCOTHI 
IbIIH BbIeeHbI 43 TOpda. Heckobko npo6 ryMHHOBOH KucOTHI (1 r) HacTaH- 
3aJIUCb B TeueHHe 24 yac. c 50 Ma pacTBopa CuSO, pa3HOw KOHUWeHTpalluH H nocle 
bUIbTDOBaHHA H TILaTeJIbHOrO MpPOMbIBAHHA OCaLKOB TYMHHOBBIX KHCJIOT JHC- 
‘AJIMpOBaHHOM Bool (MpoBepKa MpoMbIBHbIX BO, Ha HaIMyHe Mey) Onpese- 
IdaCb Me{b C AudeHuMKapOa3s0HOM no metogy Jlannua ('*) Kak B OcaKax, 
‘aK H B IIPOMbIBHbIX BOMaX. 

Kak Buyuo 43 puce. 1, OHH TrpaMM TyMHHOBOM KHCJIOTbI MOXKET CBA3ATb 
9,2 mr Cu (0,61 mr-axs/r Cu). Tlonyuennpie HaMM JaHHble MOATBep*KaloTca 
e3YIbTATAMU, MO-TYYeHHBIMH (1%) C AHasIM3OBaHHBIMM UH OOOrallleHHbIMH KaJIb- 
[MeM [YMHHOBbIMH KHCOTAaMH C MeJ[bIO, a TAK%KE COPIACYIOTCA C AAHHDIMH, MOJy- 
leHHEIMH M. M. Kauiapueson (°). Hexoroppie aBTopbl OMpeseAloT lpouecc Cax- 
3bIBAHHA MAM TYMHHOBbIMH KHCIOTaMM Kak aycopOunw (°). Uacruunaa ancop6- 
IMA MEM OpraHH4eCKHM BelLleCTBOM Oe3yC/IOBHO MO*KET HMETb MECTO BMPHPOAHIX 
1poteccax. OWHAaKO B YCJIOSHAX NPOBeCHHA HaLUMX OMbITOB HCKJIIOUCHO BAMAHHE 
busuuecKOh ajcopGuMH BCMeCTBHE TUaTebHOrO MpPOMbIBaHHA OCaaKa TyMH- 
IOBLIX KHCJIOT JUCTHJIJIMPOBaHHOl BOAON Nocwie OOpaboTKH HX PacTBOpOM CepHO- 
<HCIOU Me. 

Bpicokad <OMMIeKcooOpa3yrolllad CMOcOOHOCTb Mequ# HM HaMune OonbIuOro 
IMCla (PYHKIMMOHAbHBIX Ppynu B PYMMHOSbIX KHCMOTAX NO3BO1AeT NpeAo.10- 
KHTb BO3MO2KHOCTb OOpa30BaHHA BHYTPHKOMIMVICKCHbIX CO¢AHHEHHH. Panee HaMu 
LIM MOMYYeHbI BHYTPHKOMIWVIEKCHbIC COeEAHHEHHA Me C MeaHOMHHAMH, KO- 
Opple Oblwid OOHapyxKeHbI MpH nomMouly xpomatTorpapuu Ha OyMmare. B 9THx 
\OHaApyKeHHBIX Ha GyMare KOMM.1ekcax OplIa KOMMYCCTBEHHO onpenenena 


feb (1*).. 


20 40 60 80 100 me 
buecero Cu ——— 


Puce. 1. CBa3biBaHHe MegH ry- 
MHHOBbIMH KHCJIOTaMH 
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KaaccuuecKHM Mp¥MepoM BHYTpeHHei KOMMJIEKCHOM COJIH ABIAeCTCA COTE 
HeHve Mef{H C TJIHKOKOJIOM. B 9TOM COCAHMHEHHH laBHbl€ BaJI¢CHTHOCTH Me}} 
HACbILLCHbI KAPOOKCHJIbHbIMH OCTATKAaMH, B TO 2Ke BPeMA HOH MECH CBASAH My 
6OUHOH BaeHTHOCTHIO C AMMHHOM rpynmot amunoKkucaotnl (1°). YcraHoBeHHA 
HaMH CHWKeHHe KOJIMUeCTBa CBOOOLHEIX KapOOKCHJIbHBIX rpynn ('*) B npenap. 
TaX TYMHHOBBIX KHCJIOT, OOOFallleHHbIX MefbIO (Ta. 1), yKasbIBaeT Ha HaJIH4) 

XHMHYeCKOH CBH3H M@eXKLY  Kafi 

Ta6auua 1 OOKCHJIbHbIMH TpymnamMu FyMHHG 

BbIX KHCJIOT HW MexbIO. DTO NOY 
snpenaparax | xoaua, xapoo- | miataangs.  TBePKLeHO MB ApyrHX uccHeN 


TYMHHOBBIX K-T KCHJIbH. PpymM |KcHsbH. rpynn (no BaHHAX ee). Bo3MoxKHO, qT} 


Ba eceae er. luxe Heotoramer. JIPH B3aHMOfelicTBHH ryMNHOBBH 


Mr/r age Mr-9KB/P HbIX pss ay ' KUHCJIOT C MEAbIO oOpa3yloTca BH); 
TPHKOMIIJICKCHbIE + COeAHHEHHA, 
0,0] 0,0 3,26 7:3 KOTOPbIX Meb CBxA3aHa C KapOd 
1525 ORAS: 3,20 0,06 KCHJIbHbIMH TpynmnaMH 3a cue 
16,8 | 0,53 2,94 0,24 TlaBHbIX BaJIeHTHOCTeH, a TI 
19,2 | 0,64 2,63 0,63 6ouHOH BaleHTHOCTBIO Cc a3dl 
ones Zi08 Ceo? TOM TyMHHOBbIX KHcIOT. Ha Ha 


JMUHe BHYTPHKOMIVICKCHBIX COeMHHEHHH MeH C TYMMHOBbIMH KHCJIOTaMI 
yKa3biBaloT Cle yiolllve JaHHble. Bpiwia ycTaHOBseHa OMpeseeCHHaA 3ABHCHMOCT) 
Mexay pH cpezb Hu o6pas0BaHHeM HepaCTBOPMMbIX OCaKOB TYMHHOBOI 
KHCJIOTHI C MegbtIo (14). Sra 3aBHCHMOCTb Oblla BbIpakKena B BHe KpHBOK 
Corsacuo’ ykazanusm B. VW. Kysneitopa (7°) Takoro poya KPHBbIe ABMATIOTCS 
YHHBeEpCaJIbIIbIMH JIA CHCTEM, COMepKallHX KOMIMIeKCOOOpa3s0BaTeNH. H Bbl 
paxkaloT BHAHHe pH wa ocamkenHve, IKCTPAKIUMIO, WBeETHHIe peakKWHH HU Apy 
rHe peakUHOHHbIe CMOCOOHOCTH OpraHiuecKHX peareHTOB. 

XapaKkTepHbIM JIA Mpoilecca KOMNVIeKCOOOpa3s0BaHHA ABJIACTCH CMeILeHH 
pH B knenyio cTopoHy mpu o6pasoBaHuu ocaKos (™). TaKoe cmemeHve pH Mr 
HaOs0JaW pH CMeWIMBaHHH WeOUHOrO pacTBOpa TYMHHOBOH KUCNOTHI, MOL 
KucyleHHoro 0,1NH.SO, go pH 4,7—5,0, c pacTBopamv cepHoKucsIO“ Men! 
(ra6n. 2). H3amepenne pH mpou3Boquiocb uepes 2 MHH. mocse cMeln 
BaHHA pacTBopoB. Kak H3BeCTHO, OOpa30BaHHe oOcalKa THpooKHcH Medi 
MPpOHCXORHT B UHTepBae pH 5,3—5,4 
(??). Bpwio o6HapyxKeHO TakxKe, uTO Ta6Onuua 2 
KPpHBaA MOPIOWeHHA TYMHHOBbIX KHC- 
JIOT C MefbIO B y.-). CBeETe HECKOJIbKO 
cmMelleHa B CTOpOHY Golee BbICOKHX 
3HaYeHHH JVIMHbI BOJIHBI MO cpaBHe- 


Onpeyenen ne pH npu o6pasoBanHnu OcazKo} 
TYMHHOBOH KUHCJIOTbI C Me]bIO 


pH 10% p-pa |pH p-pa rymu- 


HHIO C KPHBOM MOFMOUleHHA TYMHHO-  Cuso, (to cme-|. HoBot K-TH pH ewect 
BLIX KHCJIOT 6e3 Mequ. O BAHAHHH pa3- WHBaHMA | (HO CMeUIWBa- |e chau: 
. p p-pos) Hus p-pos) | Basa ocanKa 


JIMUHBIX KaTHOHOB Ha KPHBylO aycop6- 
WMH TYMHHOBBIX KHCJIOT POBOPH Tak- 


*Ke Bpog6eut (2%). tymanopaa KucnoTa 5,0 5,3 4,5, 
OOJlaaeT CHJIbHBIM CPOCTBOM K MeH, we $e ae 


Tak Kak Np OOpaOoTKe npenapata ryMu- 
HOBOH KUCJIOTH, OOOrallleHHOH MebIO, 
7% pacTBOpOM IlaBeeBOH KHCJIOTHI BbILeTHIOCh B pactBop TombKo 5,14% mex 
YeToliunBocrs KOMIVJI€KCHBIX COCHHHEHHH, OOBMMHO, XapaKTepH3yeTCA COOT 
BeTCTBYIOIWeH KOHCTAHTOH ycTotunsocTH. OqHako BBHY HCH3y4eHHOCTH XHMH 
WeCKOW CTPYKTYPbI TYMHHOBBIX KUCJIOT A HX MaJIOH PaCTROPMMOCTH B HACTOSIIe 
BPeMA HeIb3H OMPeAeMHTb KOHCTAHTY YCTOHUNBOCTH STHX COeHHeEHHH. JloKasa 
TEIbCTBOM OOPasOBaHUA BHYTPHKOMIMVJICKCHBIX COeLHHCHHE TYMHHOBBIX KHCJIO' 
C MCHbIO MOFYT CYKUTb MaHHble, NOYUeHHLIe HAMM MPH NOMONIM SeKTPOo 
pe3a Ha Oyare. OexTpotopes Ha Gymare ABAAeTCA OHHM 43 OCHOBHBIX MeTOJO! 
ANA HCCELOBAHHA KOMIIeKCOOOpas0Banus. T'yMMHOBEIe KUCOTEI HEOLHOKPaTH 
HCCICHOBAIHCh MPH NOMOWLH aeKTpodopesa Ha 6ymare (24,25). Buio noKasaHo 
WTO OHH NepeABHralorcA K aHOLY HM pasfesmioTca Ha 2—3 dpaKkunn. 
652 


+ 


Mp Mpogogusu sieKkTpocopes Ha Gymare | 5 (Jlenunrpan) 8 GopHo-Gopar- 
M Oydepe npu pH 8,6. Coraacuo ILedxpepy (2°) ucnop30Banne storo 6ypepa 
AAeTCA JIA TYMHHOBbIX KUHCJIOT 
juOomee yaunpim. Vccnenosa- Kamoo Axnod 
Cb BbIJeICHHbIe HAMM Mpemapa- 
| TYMHHOBBIX KHCJIOT, O6orallleH- 

IX MeAbrto (19 mr CuBlrrymu- jy 7 
BOH KHCJOTHI), a TakxKe ryMH- 
BbI€C KHCJIOTHI, He OGorallleHHble 
JbiO. OHOBpeMeHHO uccelo- 
JlOCb MOBeeHHe HOHOB Meu 

HM MOMOLIH deKTpodopesa Ha 
Mare. [lpn ompezeneyun, KouIn- 
CTBa Mey (m0 MeTtony Jlanuua) 
HTbIBAIMCb pe3YJibTaTbI KOHT- 
JIbHOrO OMbITa Ha peakTHBbl UH NB 
Mary. 0,2 fr TyMHHOBOHM KHC- 

Tbl pacTBOpAMHCh B 1D M1 0,5% 
cTsopa NaOH uuu B 0,1 N pac- 


sope nupococpata HaTPHA HW ug. Puce. 2. QnextpooperpamMa ryMHHOBBIX KHCJOT, 


1X CMellMasbHO KasIMOpOBaHHOli oOoralleHHbIX mMemb1o: / —ryMMHOBaA KucuOTa 6e3 
eres MeqM; 2— ryMHMHOBadt KHCAOTa, oOOorameHHaa 
AKPONHNeTKOH HAHOCHJIHCb Ha MeqbIo: 3 — HOHEI MeqH 


ICBILEHH VIO OydepHbIM pacTBO- 
m OymMary 0,01 Ma B Buge 
KOM MoMocH. DmekTpodopes mpoBpoguica upH 400 B u 8 MaB TeyeHHe 
waca 30 MMH. 3aTeM Nowocbl GyMarH BLIHHMaJINCb, NOACyWIHBaIuCb SO—10 MuH. 
CyHIMJIbHOM Wkadby (oKomo 100°), o6pa6aTprBamucb 0,1% pactBopom pyGeaHo- 
YIOPOAHOM KHCJOTHI B STHOBOM cnupTe (7°) H BHOBb CYLIMJIMCb B CYLIHJIbHOM 
Kamod Anod mkady (100°). Meybc py6eaHoBosopoqHoh 
KHCJIOTOH JaeT TEMHO-3eJ1eHy10 OKpacky. Ha 
aNeKTpotoperpaMMe pH nomouln pyG6ea- 
HOBOJOpOAHOU KHCJIOTHI OOHapyKeHa Meh 
B NOJBHXKHOK PpakWWA FYMHHOBOH KHCJO- 
Th (TEMHO-KOpHuHeBad Mooca). Bpwio 
oOHapyKeHO, 4TO TYMHHOBaA KuCwIOTA, 
o6orallleHHad MeJbIO, JBHXKeETCA K aHOLy 


N2 


2 (puc. 2, 2), YTO yKa3bIBaeT Ha NpHcyTcTBHe 
BHYTPHKOMMJICKCHOrO COeAHHeEHHA TyMH- 
HOBbIX KHCJIOT C MegbIO. Bce KOH4eCTBO 
: MeH, COjlepKallleeca B IpenapatTe ryMHHO- 


BOHM KHCJIOTbI, ObwIo OOHapyxKeHoO B_ UIH- 
pokou, Somee ObicTpO NposBuratoulelica 
(bpakWHH TyMHHOBOHM KHCJIOTEI, a HMCHHO 
3.9 3,8 y Cu(pue. 2, 2). Kak BHqHO H3 puc. 2, 
oa “Ue EEL eeptiy tees asleKTpotoperpaMMa TYMHHOBOIt KUCJIOTEI 
BBIe KUC/OTEI 6e3 Menu; 2— rymuno- O€8 Meu (/) He OTMMYACTCA OT SJICKTPO- 
Ie KHCJIO1bI 7” MeCIb; 3 — MeJb. @ —Me- cboperpaMmMBI T'YMHHOBOH KHCJIOTbI MNOce 


O HaHeceHUA TyMMHOBBIX KHCIOT, O6—  Q6orallleHHa MegbIO (2). B nomoce ryMuHo- 
Ne ee A a BOH KHCHOTHI 6€3 Me@AH Melb He OOHapy- 
*KeHa. 


JJanee Hamu O6plI MpuMeHeH BCTPeyHDI aIeKTpodopes (puc. 3). Tymunospie 
ICIOTbI, HE COOrallleHHble Me{bIO, HAHOCHJINCb Ha OyMa2KHYy!0 MoJlocy Ha paB- 
IM PaCCTOAHHH OT KaTOJa HW aHoma (pre. 3, a). PacrBop cepHOKHCJIOH Mew Ha- 
ICHJICA CO CTOPOHbI aHoa (puc. 3, 6). PyMuHOBbIe KHCJIOTbI NP CBOeM JBHKe- 
iM K aHOy BCTpeyasIHCb C HOHAMH MeJM, NPOABUTalOlWJMMHCcA K KaTO,y. IIpu 
OM, KaK MOKa3a/IH OMbITbI, BOSMOXKHO OOpas0BaHHe JIByX BUJOB cOeqMHeHHH 
MebIO. Ec KOJMUYeCTBO M€JH BeJINKO 110 CpaBHeHHI0 C rYMHHOBOH KHCJIOTON, 
/ BCA TYMHHOBaA KUCJIOTa CBA3bIBAeTCA MebIO (H€PaCTBOPHMBIe KOMIVICKCEI), 


653 


cbl), TepxeT crocoOHOCTh K JasbHeiilemy ABuKeHHIO (pc. 3, 2), OCTaMbHi 
uaCTb Me@JH, He CBA3@HHaA C FYMHHOBbIMH KHCOTaMH, MposowKaeT NepeTB 
raTbcs K KaTony. Ecuiu KOsIMYeCTBO MEH HE3HaYMTeIbHO, TO OOpasyeTcA NOABH} 
HOE KOMIMsIeKCHOe COeAHHeHHe UX C MeJbIO, KOTOPOe OKpalliMBaeTca pyOeaH 
BOJOPOMHOH KHCOTOH B 3eJICHbIM WBeT MH MepeqBuraeTCA K aHOy C HECKOJIb) 
MeHbIIeH CKOPOCTbIO, 4Ye€M TYMHHOBbIe KHCOTE Oe3 Mequ. Bolin moyuer 
3NeKTpooperpaMMbl TYMMHOBBIX KHCJIOT MPH B3aMMOJeHcTBHH MocieqHl 

c 2,5% u 10% pactBopom CuSO, (0,| 


Ta6auna 3 7). 3 nomyyeHHbIX SeKTpotoperpan 
Pacnpezenenue Mequ B ¥aCTAX Olu BbIPe3aHbl APKO-OKPalieHHBle 
ameKkTpodoperpammp! (y Cu) JOCbI NOABHXKHOH cbpakUWH PYMHHOB( 


KHCJIOTbI, a TaK?%Ke O1EHO-OKPaulleHHt 


Cus Cu B Tem-| Cu B cBeT- IrYMHHOBbIMH KHCJIOTAMUW YaCTH Oya! 


OHI. p-pa 0,01 ma |HOH Momoce}] sO nosoce 
HOSS ONbITH. |TYMHHOBbIX| TYMHHOBbIX MB HUX Opwia onpefeyieHa Me]Ib. 


p-pa K-T K-T Kak BHHO H3 Tabu. 3, MOUTH Bce K 
JINYeCTBO MEH CBA3AJIOCb C FYMHHOBBIN 

255 63 | 40 | 23 KHCOTaMH B Bue KOoMMeKcoB. AH 
40 250 200 50 JIOTHUHbIe Pe3YAbTATHI Opin NowyueHx 


Mp MccelOBaHHH YYMHHOBOH KHCII 
Tbl, OOorauleHHOl MexzbIOo, pacTBopeHHoH B 0,1 N pactBope nupodoca’ 
HaTpuA. | 
Ha ocHoBaHuy JaHHEIx SleKTpodopesa (puc. 2 uw puc. 3) MOXKHO 3aKJIOUNT 
YTO TIPH B3aHMOJelCTBHM TYMHHOBbIX KHCJIOT-C MeLbIO’ OOpa3yl0TCA, B 3aBHC! 
MOCTH OT KOJIMUCCTBEHHbIX COOTHOWICHHH, KaK PaCTBOPHMBIe, NOJBHKHBIe, BH 
TPHKOMIMVICKCHBIG COeqMHeHHA (pc. 2, 2), TaK H HepacTBOPHMBIe KOMMJIEKC 
(puc. 3, 2). Dro WaeT OCHOBaHHe 3aKJIOUHTb O BO3MOXHOCTH MHTpallHH H KO! 
IeHTPHpOBaHHH Me TYMHHOBBIMH KHCJIOTaMM B MpHpORHHIX Mpoweccax Nf 
onpejes1eHHbIX TEOXHMHYECKHX YCNOBUAX. OOpa3s0BaHHe KOMMVJICKCOB, BePpOATH 
XapaKTepHO JIA peaKIMH TYMHHOBbIX KHCJIOT CO MHOFHMH MeTaJIJIaMH; Coco 
HOCTb FyYMHHOBbIX KHCJIOT CBASHIBATb Pa3zIM4Hble Metab — Al, Fe (2), U (#8 
Zn (7°,%°) w ap., Oblia ycTaHOBJIeHa HEOJHOKpaTHo. 


VMucruTyT reoxuMHv HW aHasIMTHUeCKOH, XHMHH Tlocrynuo 
um. B. HM. BepxagcKkoro 2 X 1959. 
Axkafemuy Hayk CCCP 
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TEOXHMHA 


A. B. HCAEBA 


MOJIMBJEH B OCAXKAX OXOTCKOFO MOPSA 
(ITpedemaeaeno axademuxom H. M. Cmpaxoseim 8 XII 1959) - 


TeOXHMHA MOHOeHa B MOceqHee BPeMA MPMBJIeKaeT K CeOe BHUMAHHE BCce- 

omee WMpoKoro Kpyra UcceoBaTeneH; mo cnopam A. E. Mepcmana (?), ona. 

peACTaBJIAeT elle PA CNOMKHEMMAX 3araqoK». DTO, BOSMOXKHO, CBA3AHO C TEM, 
TO MOHOXeH, HMeIOULHM OOMbUIOe 3HAYeEHHE JIA MpOMBIWJIeEHHOCTH, paclpoctpa- 
€H B NpHpose MpeuMyllecTBEHHO B pacCeAHHOM COCTOAHHH, XOTA BeCOBOH KjlapK. 
TO CpaBHUTeJIbHO BBICOK MH paBeH 3-10-* (?). B HacTostulee BpeMa HakoMJeH 
(OBOIbHO OONbWON thakKTHYeCKHH. MaTepHas MO coxepKaHHto MOMMOeHa B pas- 
IMYHBIX MOPpOAaX, MOUBAX, PaCTHTEJIbHBIX WH XKHBOTHBIX OPraHHsMax. 

OcHOBHbIe H3BepKeHHbIe NOPOLbI H3BECTKOBO-ILEOUHOLO H ILeJIOUHOFO pAAOB. 
OLIUHO COMepKaT 3HAYHTEJIbHO MeCHbIWe MOHOZeHa, YeEM KUCApIe MOpop. Co- 
viacHo A. II. Buyorpagosy (*), cpegqHee cofep»kaHve MomHOneHa * B riaBHBIX. 
‘MnaX NOpOX 3eMHOH KOPHI CJIELyIoulee: B YJIbTPaOCHOBHbIX Mopomax 6- 10-5%; 
3 OCHOBHBIX mopogax 2,1 -10-4%; B cpemHux nopogax 1,35-1074%; B KHCAIHIX 
lopomax 2,85 :10-4%. B mpouecce paspywieHuA H3BepKeHHBIX MOpOA MOMHODeH: 
le_peXOJHT B NOUBbI H OCafOUHbIe NOposp. Cpequee coyep2anHe MoO; B nouBax 
aBHO 3,9-10-4% (7); B ocagqouHBIX MOpozax B cpeqHeM coxepxKuTcsa 3 -1074% 
3), T. @. IIPHMepHO CTOJIbKO %Ke, CKOJIbKO B KUCJIbIX H3BeP2KCHHBIX MOpomax. 
DHakO B OTIC bHBIX CJYYAAX KOHUEHTPALHH MOMHOZeHAa B OCaMOUHBIX Noposax 
jocTuratoT 7,5 -10-3% u 1,2-10-?% MoO, (4). B cBa3H Cc TeM, 4TO HHOFa B NO- 
OMaX OCANOUHOFO MPOMCXOKMeHHA HaOOLaeTCA MOBbILEHHOe COMepKaHHe MO- 
1HOfeHa, OplsIO HHTePeCHO MpocseqUTb ero NOBeeHHe B MOpe. B MopcKoOl Bole: 
<OIMUeCTBO MOIHOfeHa OUeHb Maso. A. Il. Bunorpayos (°) cuntaet, 4TO B cpeg- 
i€M B MOPCKOH Boge coxepxKuTcA 1,5 - 10-7% MoOs. Corsiacno anHpm VM. Hoz- 
jak u B. Hoggax, npuBezenunm A. I]. Bunorpagosnm (°), B pa3siHuHBIxX opra- 
iM3Max Mops conepxKutTca oT 3-10-® no 2,7-10-2% MoOs. 

Tlanupix 0 cogep>KaHHu MosMOZeHa B MOPCKHX OCaXKax B JINTepaType Nout 
ie Bctpeyaetca. Ilo uccegoBanuam Kaapka, mpuBezennpim K. Kase ("), 
3 KPaCHbIX FIyOOKOBOJHbIX TIMHAX COJep*KaTCA ClesbI MOMHOMeHa. OHaKo, 
sornacHo E. Toupa6epry uT. Appennycy (°), B nesaruueckux ocagqkax Tuxoro. 
\KeaHa KOHWeHTpaunH MoO, u3smMeHatoTcaA B WIMpOKHX Hpegenax (oT 1,2-10-* 
10 1,65-10-2%; cpemuee u3 21 npo6n 6,6-10-*%). Takum o6pasom, aHHple 
) cojlepxKaHHH MONHOLeHa B MOPCKHX OCaKax KpaliHe CKYJHbI, a YTO KacaeTCA. 
[aJIbHeEBOCTOUHBIX MOpel, TO TaKOFO pola HCCeMOBAHHA B HUX JO CHX Nop He 
IPOBOJHJHCb. 

Hactosuiaa pa6ota Opiia mocTaBsleHa C Wesbio H3y4eHUA pacnpefeleHus 
MONHOAeHa B MOPCKHX OTIIOMKEHUAX, T. €. WIA NOSHAHHA OHO M3 CYWLeCTBEHHBIX 
Jacteli reoxXHMMYeCKOrO WHKsIa TOTO BIeMeHTa. BMecTe c TeM H3y4eHHe pacipe- 
[eIeEHHA MOJIMOMeHa B COBPeEMeCHHbIX MOPCKHX OTJIOMKCHHAX BaKHO MIA BbIACHE- 
1M BONpoca O pacnpocTpaHeHHH eFo B OcaJOUHbIX MOPOAaX MOPCKOLO IIPpOHCxXoxK-. 
leHHA. 

Mut uceneqoBasiu cyxue npoGbl MOBepXHOCTHOrO C/O OCaLKOB OXxoTCKOrO Mo- 
yf, COOPAHHBIe 9KcHeAMUNAMH Ha «BuTa3e» B 1949—1952 rr. [IpoOpi Opin oTOO- 


* Jia NomyyeHHA CpaBHUMBIX Pe3yJIbTaTOB BCe JaHHbe NepeciuTanbl Ha MoQs. 
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paHbl M3 WHOUepNaTeneH WH BepXHHX TOPH3OHTOB KOJIOHOK. JIA BbIACHeHHA pe 
MpeleieHHA MOHOMeHa MO BepTHKaJIH Oplwid MpoOaHa/IM3HpOBaHbl mpo6pt 7 
8 KOJIOHOK NO pa3MYHBIM ropH30HTaM. Cojlep»kaHve Mo.1MOfeHa onpezena, 
KOJIOPHMeTPHYECKH, POAHHAHbIM METOOM, C NPHMeHCHHEM B KauecTBe BOCCT 
HOBHTe/IA JBYXXJOPHCTOrO ONOBa H C MocHeMyOuleH IKCTPAKUHeH OKPallleHHO 
KoMMeKca 9(pHpom. Hapecky pa3vlaraJH MvlaBHKOBOH, CepHOH H a30THOH KH 

TaMH, MW OCTATOK CIWaBuIAIH C yTuleKHCIbIM Kaui — HaTpHem (°). Bee 
vcceqoBaHbpt 194 mpoOpi co ly 
CTaHIWHH,* pacnoJIO*%KeHHbIX OCT 
TOUHO paBHOMepHO NO IVJIOLLa) 
Ha MOpaA. 

Ha ocHOBaHHH MNOJIYYeHHb 
JaHHbIX OplJIO BbIAeIeHO MATb 3C 
pacnpeseeHHA MOIHOJeHa B Bep: 
HeM CJI0e OCatKOB OXOTCKOrO Mi 
pa (puc. 1). ’ 

O6s1acTb MaKCHMaJIbHb) 
(>6-1074%) H BEICOKHX (oT 3 2 
6-1074%) KoHneHTpauHhH MoO, 
pacnoyliowKeHHaA B LeHTpaJIbHO. 
yacTH MOPA, TIpHypoyena K aJleE 
GSP A= =f, PHTOBO-IJIMHHCTbIM H TJIMHHCTC 
= 5 JMaTOMOBbIM HWlaM. Ota o6MacrTE 

f= j Fa Saar aTakxKe OKpyxKaroulve ee 3OHbI 

{Ml 0.0002-0,0003 comepwaHHemM MoO3; ot 2 & 

3-10-*% uot 1 n02-10-*% zo 

BOJIbHO OJIH3KO CoBMayaioT c 06 

JIaCTbIO BbICOKHX KOHIeHTPallHy 

Puc. 1. Pacnpegenenue MoOs B MopepXHoct- B ocaKax Mapranua ('°). MaKcu 

HOM Ciloe OcayKoB OxorcKoro Mops MaJIbHOE JIM OXOTCKOFO MOpPA CO 

qep»auue MoO, (1 -10-3%), Berpe 

yeHHoe HaMu B lIO>KHOH TuTyOOKOBOAHOH BrayHHe, Tak»Ke CBA3aHO C TOBBI 
IWeCHHBIM COjlepy%KaHHeM MapraHlla B PIHHHCTpIxX Wax. 

Takoe copnayeHve MOXKHO OOBACHUTb ABYMA NPHYHHaMH: BO-NepBbIX, cop6 
He MOJHOJeHa B3BeECbIO THAPOOKHCeH MapraHlla HM, BO-BTOPbIX, BTOPHUHBI 
oOoralleHHeM BepXHero COA OCaKa MOHOLeHOM 3a CUeT MepepacnpeseneHu: 
MlocJIeqHero Mp OOpa30BaHHH MUHepasioB Tuna BayoB. Hakonsmenne MomHOyeH: 
B COe¢AMHEHUAX MapraHila MOATBepxaeTcA MaHHbIMH JDK. Mioppes u A. Penap; 
(1), KoTOpble NoKa3aJH, YTO MapraHlleBbIe KOHKpelluu copzepxarT Jo 0,1% MoO, 
M QanHpimu P. J[utia ('*), HallegWwero B MapraHieBol KoHKpeuuu 0,3% MoO, 
Hamu TakxKe Opiid HcCleMOBaHbI Ha COep Kane MOWHOMeHa MapraHlleBble KOH 
KpellHH, MOJIYYeHHbIe H3 CeBepO-BOCTOYHOM uacTH Tuxoro oKkeaHa. Kontentpa 
WMA MOJIMOJeHa B HUX OKa3alacb paBHol 0,05% MoOs Bo BHyTpeHHeli uacTH KOH 
KpeuHH H 0,08% MoO; B ee Hapy>KHOM cyloe. 

Ha ceBepHOM MeJIKOBO[be OOACTb HAMBBICHIMX KOMUeCTB MoO, oOHapyxKeH 
K tory oT 11-0. JIMCAHCKO"O, H TOXKE B aJIEBPUTOBO-PIMHUCTHIX HW PIMHUCTHIX Wax 
Bpicokoe cofepxkanve MOJIMOLeHa B 9TOM paioHe, MO-BU_MMOMy, O6ycAOBNeHt 
SeperospiM cHocom. IloppmlenHple KOHNeHTpaluu MoO; (oT 3 20 6-10-4%) pac 
NOJIO*KEHbI OTACIbHDIMH MATHAMH B CeBepo-3anaqHOH uacTu Mopa. JIBa H3 HH} 
XapaKkTepu3ylOTCA aJIEBPHTOBO-FIMHUCTHIMH WM TVIMHUCTBIMH WaMu, a TpeTbe 
TIPHMbIKaloulee K CeBepo-3alaqHOH OKOHEUHOCTH CaxaJIuHa, CBA3AHO C MecKaMH 
OTO e/\MHCTBEHHBIM clyyali MOBIWWeHHOrO CcOJep%KaHuA MOMOReHa B NecuaHBD 
ocalKaXx, MpeAcTaBAAIOUIMX CO6o10 BbIHOCHI p. AMypa. 

O6nactb, cozepxKaman oT 1 go 2 - 10-4% MoOs, Mpoctupaetcs WIMpoKoi 
MOMOCOH BUOIb rpalet KypHJIbCKHX OCTPOBOB, a 3aTeM BLONb 3anaqHoro nobe 
pexba KamuaTKu, Hurge He MpHMbIkKaa K Gepery, H MPOXOJHT B OCHOBHOM ni 
rpaHule, OTAeNAOWleH TOHKOSEPHUCTbIe OCaKH TyOOKOBOAHBIX BNatuH Oo’ 
NPHOpeKHbIX aJIEBPHTOB MU MecKOB. BHYTPH Hee BEINeNAIOTCA OTIENbHBIC yuactK! 
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KOHWeHTpannel MoQOs or 2 yo 3-10-4%, cBasauHpe c TOHKAMU ocayKaMuH. 
gan. Henuxopa o6sacTb C KOHeHTpanuamu MoO, or | no 2-10-4% pacnovio- 
Ha B ycrbe IlewxKnHCKOM ry6pl H coBnalaeT c NecKaMH U KPYIHbIMH aJleBpuTa- 
. Ha cepepe 3an. Wenuxopa naxoyutca o6nacte c KOHMeHTpalueli MoO, Me- 
pe 1-10-*%, mpwypoueHHas K aneBpuTOBO-rnuHUCTEM U M@J1KOaJICBp HTOBbIM 
am. OcaykH Bcelt OcTaIbHO MomaqM pHa MOps coflepxkaT MeHee | - 10-74% 
oC; H, 3a HCK.1104e- 
eM HECKOJIBKHX OI2345 678 8M012345 5-10 °% MoO, 
1aCTKOB Ha _ ceBep- 9 
De ricosonsesn P Opel O0f 0 0 otk om of 6g %s 
HTpaJIbHOH yacTu 
op#, mnpexcrapiaiot WW 
pOoH necKW H Kpyn- ~ 
je aespute. Hus- 2 
€ cojepsKanHHe Mo- 
WOeHa B TOHKHX oCca- 
aX B JaHHOM cuJly- 
€, BOSMOXKHO, JO He- 
lOoTOPOH cTeMmeHH O6y- gga 
MOBICHO pa3zOaBaio- cw TL I a 


(MM eHcTBHeM ayTH- 
eHHOrO KPeMHesema. Pue. 2. (a u 6). Pacnpenenenne MomvOneHa HW pasHbix (PopM Cepbi 
B ocagKax Oxotckoro mops no Beptukaiu. /— MoOs, JJ — 

Ilo cBoemy noBe- cepa cyibpuguan (cepa rugporpouauta), /// —cepa nuputuaa. 

CHHIO B Ipolleccax IJpowentHoe cogep»xKanve M MosMOJeHa, MH Cepbl OTHECeHO K 
CIMMeCHTallHy, 156) CyxOMy ocajKy 
naccupukanun H. M. 
Tpaxosa (**), momM6zeH oTHocutca Kk III rpynne «a7eMeHTOB-CIyTHH- 
OB», T. €. MAKPO3JIEMCHTOB, KOTOPbIe MOTYT NoNalaTb B MOPCKHe OcaKH, COOH- 
aACb TEPPHTeHHOM B3BECbIO, a TaKKe TeEIAMM 2*Kee3a, Mapraulla MU aJOMHHHA. 
acipejlemeHHe MoHOJeHa B OCaqkaX OXOTCKOrO MOpPA BOIHe corsmacyeTca 
MpeqmomenHok H. M. Crpaxopnim (*?) cxemoH MexaHMuecKOH CeqMMeHTAaLMH. 
AXBATbIBAACb KOJIJIOHJHOM B3BeCbIO, MOJIMOJCH HaKallIMBaeTCA B TOHKHX 
‘ayKax. OHakO, O6alad OOMbUIOH NOABUXHOCTHIO, OH NOABepraeTca BTOPHy- 
MY MepepacnpeeIEHHIO, KOHILEHTPUPYACh B COCAMHCHHAX YETHIPECXBaJICHTHO- 
) MapraHija B OKHCJICHHOM 30HE H, KPOME TOPO, B CyJIBPUAHbIX COCPHHEHUAX BOC- 
aHOBHTe/IbHOU 30fbI. Takum oGpa3oMm, pacnpefeleHne MouIMOJeHa B NOBepx- 
CTHOM CJIO€ 3ABHCHT He TOJIbKO OT HaKOMIeHHA eFO B Mpollecce ceqHMeH- 
IMM, HO M ABJIACTCA pe3YJIbTAaTOM M3MeCHEHHA OCaKOB Ha paHHel cTaqHn 
jareHe3a. 

Jima TOTO UTOOKI BHIACHNTb NoBeyeHve MOMOJeHa B Mpollecce Wuarenesa, 
110 HCCIEOBAHO HECKOJIbKO KOJIOHOK M3 pa3IM4HbIX palonoB Mops. Hspecr- 
), YTO MOHOMCH HMeeT XabKOHIIbHDIM XapaxktTep (4, *4), H HakoneHHe ero 
A3aHO C HakomueHHeM cyabdugzos (*,1°). [lostomy Mp comocTaBuwin pacmpere- 
Hue MOsMOJeHa MO BepTHKaIH C pacnpeseeHHeM NMPUTHOM U cyAbPUAHON 
Dbl, KOTOPOe B OCayKax OxorcKoro Mopa Opivio usy4¥eHOD. A.OcrpoymoBnim (7%). 
2 WMCA BO3MOXKHOCTH MpHBECTH BCE Halll JaHHble, OTpaHMunBaeMcA HaHOomee 
NMMYHBIMH rpaduKamu (puc. 2). 

Kak BUHO 43 puc. 2a, cohepKaHHe NMPNTHOHM Cepbl BO3PacTaecT B BePXHUX 
DUBOHTAX OCaKa, Pe pe3KO yBEAMUMBaeTCA KOJIMYeCTBO MOMMOReHAa, NOCTH- 
1 1-10-3% MoOs, T. €. HaMBbICWero 3Ha¥eHHA, BCTpeyeHHOrO B OxoTcKom 
pe. Jlastee KpHBbIe COLepxKaHHA MMPUTHOR cepbl M MOMMONeHA HyT Napasiens- 
To ropu30Hta 398—403 cm, re KOMYeCTBO MHPHTHOH Cepbl 3aMeTHO YBeuH- 
BaeTCA, a MOMHOeHa — yMeHbiaetca. K HH3y KOJIOHKH COfepxKaHHe MOHO- 
ia CHOBA NOBbIllaeTcA BMeCTe C YBEHYCHHEM PHAPOTPOWMATA, a KOJMYeECTBO 
DHTHOH Cepbl NOMM*KaAeTCA. . 

Ha puc. 2 6 Hakonmenue MMpUTHOH ceppl HOCHT Oovlee MOCTeNeHHBIH XapakTep. 
lepKaHHve CyIbUAHO cepbl K HH3Y KOJIOHKH YREMUMBAeCTCA 3a CHET BOC- 
HOBJICHUA CybaTos. KomnuecTBo MouHGeHa OBICTpO BOSpacTaeT JO rOpHu30H- 
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+a 243-—-248 cm, mocme vero pe3sKO MaflaeT —- BOSMOXKHO, B CHJly MUrpallun ¢ 
B BepXHue CJIOH OcakKa. ’ 

Anau3upyH MOJyYeHHbIe JaHHble, MOXKHO MPHHTH K CJeQYIOULUM 3aKJIiO! 
HHuaM. Kak H3BeCTHO, B Mpotlecce AMareHe3a MPpOMCXOMUMT NUPUATH3alluA THAPOT] 
WIHTa, MpHYeM NOCMeqHH, NPUCoeAMHAA CBOOOAHYIO cepy, MpeTepmesaer p 
vgMeHeHHi:. CHauasla, BEPOATHO, OGpa3yeTcA KOJJIOHJHbIN MHHepaJ! MCJIbHAE 
BUT, KOTOPbIli MepexOAMT B MapKa3HT HM, HaKOHell, B MUPHT, ABJIAIOWNHCA He 
6onee ycTolunBoli ~opMot AucyaLpuga *eesa (17,7*). 

Monu6neu, OYAVYYH XaJIbKOPHJIbHBIM 3.EMCHTOM M ToMaqad B BOCCTAHOE 
TCJIbHYIO 30HY OCalKa, NepBOHAYaJIbHO KOHILEHTPUpPyeTCa B CCPHHCTOM *XKee3se 
THAPOTDOMHTe, OFEBUAHO, B Bue cynbduga. Ilpu mepexoge PUAPOTPOHH 
B AUCYIbpuy *Keresa (BHAatae B MCNbHAKOBHT, ABIIAIOUIHHCA KOJMOULHOK (pc 
Mok AucyAbpHya) MOMMOeH OCTaeTCH CBASAHHBIM C HHM. TobKO B JlaJIbHE 
IWeM XOfe Npollecca WHareHe3a, Ha POPH3OHTAX NopAyKa 2,5—3 M B TOMIULe OCE 
KOB, NOBeEeHHE MONHOIeCHa MpHoO,eTaeT YeEPTHI, OTHUHbIC OT MOBeEeHHA J 
cybiufa *Kese3a (Mapka3uTa WAM Nuputa). B TO BpeMA Kak Ha OOJIbINMHCT 
uccIeTOBaHHbIX CTAHUHMH COepyKaHve NUPUTa BUM3 MO KOJIOHKe BospacraeT, K 
JIMUeCTBO MOMOWeHa YMeHbilaeTed. MoxKHO NpeANOTOKUTH, UTO KOPa KOO 
Had (PopMa Aucyibpusa *Kere3a MepexXoLuT B KPHCTasIMYeCKyIO, T. €. B MAPK. 
3UT MH flasee B MHPHT, MOMMOTEH TepAeT CBA3b C STOH (OPMON AMcy BDA *AeV. 
3a. I]pu 9TOM OH, BEPOATHO, YACTHYHO OCTaeTCA B OCAIKEe B BHLe MOJIMONCHUT 
a UACTHUHO MepeXOUT B KOMIOUAHOe COeMHEHHE HTH B COpMy pacTBOpHMO: 
cybpocoeMHeHHA HM TMOcTyNaeT B WOBy!IO BOXY, MpoOnuTpIBaIOULyO ocaso 
ByAyuv BecbMa NOABMWKHLIM B BOAHON (pase, MoMMOREH CMOCcOGeH 3aTeM MUTpUp 
BaTb B BpIllleyeKall\ue COM OCaKa H BHOBb HaKaliMBaTbcaA TaM, oOpa3i 
B paye clyyaeB 3aMeTHbIe HA rpadukKaxX MaKCHMYMBI. 

CeqyeT OTMeETHTb, 4YTO CBA3b MOIHOZeHaA C CysIb*uAaMU *Kese3za B yr 
CTHIX CaHax MOApPOOHO ucceloBasacb JI. ©. Koponepnm (1°). U3yuaa mor 
JleHHe MOJIMOeHa B YCMOBAAX BOCCTAHOBUTEIbHOH 30HbI, ABTOP MIpHued kK = 
KJHOWeHMIO, YTO MOJMONEH HaKalJIMBaeTCA B TOHKOAMCMepCHbIxX CyJbduyaxX % 
je3a, a pW Mepexoge moceqHuX B KpHCTainYuecKyIO (bopMy TepseT CBA 
¢ HUMH. TaKHM OOpa30M, 3AKOHOMePHOCTh, HaOJOMawlllaAcd B MOPCKHX OTS 
YKEHHAX, COXPaHAeTCA H B OCAONHbIX MOpoax. 

Kpome ocaiikoB OxoTcKoro MOpA HaMH Obi UCCIEIOBaHE! NAT Mpo6 Kp: 
HbIX PvIyOOKOBO,{HbIX TIHH 43 CceBepo-BocTOUHOH uacrH Tuxoro oKeaHa. B H 
Opto HaliqeHo oT 2,26 1074 no 1,5-10-3% MoOs, T. e. XOTA KOMMYECTBO MOJII 
ReHa B mpoOax HecKOMbKO OoubUie, YemM B OCaqKax OxorTcKoro mopa, 1 


JIYYeHHbI€ HaMH jJlaHHbIe SHAUHTCIbHO HwKe JaHHEIxX Toubz6epra u Ap} 
Huyca (8). 


VucrutyT oKeaHojoruu 
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LEOXHMHA 


E. C. THXOMHPOBA 


K TEOXUMHU Fe, Mn, P WH «MAJIbIX» 3JIEMEHTOB 
B CJIAHILEHOCHBIX OTJIOWKKEHHAX HY)KHETO 
BOJDKCKOrO APYCA CPEXHEFO NOBOJDKbA 


(ITpeccmaeaeno akacemuxom H. M. Cmpaxoeoim 11 XI 1959) 


B mntepatype (',4,’,17,1%) yxa3niBaeTca, 4TO Topioune cane OOorall[eHbt 
JMUHbIMM SleMeHTaMu. B OovIbuIMHCTBe pa6oT, KacalolMxca 3TOrO BONpo- 

OTCyTCTByeT TeHeTHYecKad XapakTepucTuka cannes. Kak U3BecTHO 
6,8), CJlAHIbI MOFyYT HaKaMJIMBaTbCA B Pa3NMYHBIX PalNasIbHbIX O6CTAaHOBKaX 
OTMMYAIOTCA MO cocTaBy HCXojHOrO OpraHuyeckoro BemlectTBa. Ilostomy npex- 
ABJIACT HHTEPeC BbIABJICHHE SJIEMeHTAa;HOFO COCTaBa HW 3aKOHOMepHocTell ero 
MeHCHHA B PasJIMUHbIX CJIA@HICHOCHHIX OTO*KeHHAX. HwxKe MpuBosATca pe 
JbTaTbl TAKOTO UCCJENOBAHUA, BLINOJIHCHHOFO MOA pykKoBoyicTBom H. M. Crpa- 


Ba, 10 nopozam 30HpI Dorsoplanites panderi J3' Cpenuero Ilopomxpa. 
Uirydpr nopod Ana uccneqoBanull Opin OTOOpaHb! aBTOpOM Ha Karumupckom 
MHUKe HB OOHaKeHHAX OOimero Cpipta. Kpome Tore, UCMOsIb30BaH KepHo- 
i MaTepHa.l 3 CKBaxKHHbI Ne | (O3nHKn), 06e3HO MpesocTaBeHHEI C.C. Ba- 
OBbIM. XHMHUeCKHEe aHaJlH3bi (cBpIue 1000 onpexenenul Fe, Mn, P, Copr, CO, 
(Ma JIbIX» 9IeMeHTOB — V, Cr, Ni, Cu, Co), BpmoumHennpre V1. JI. Hecreposon, 
MPOBOKTAIUCh MOJTYKOJHUeCCTBEHHbIM CMe€KTPaJIbHbIM H3YUeHHeM. 
CormacHo JaHHbIM aBTopa H JIMTepaTYPHbIM MaTepnauam (?,%,°), HIDKHeBOJDK- 
He OTMOMKEHUA MPeACTABMAIOT COCO! OCcaKH HOPMaJIbHOrO Mopckoro OaccelHa, 
cnowlaraBlllerocd MepHAHOHaIbHO B Mpezenax Bonro-[leuopckon cy6reocun- 
WHau. B weHTpabuolt, HanOolee rryOoKOBOAHOH uacTu (Cpi3spanb, O3nHKy) 
KallJIMBaJIMCb PIMHUCTO-KapOOHaTHBIe OCAKH U CJIaHIIbl, NO nepHdepHu cme- 
BIUMeCCA Me€CUaHO-rIHHUCTBIMH ME@JIKOBOJHbIMH OTJOXKCHHAMH, MOUTH OecKap- 
HATHBIMH, aCCOIWMMpyloulMMUca c cocopHTOBLIM KOHTIOMepaToM. TakHM 
DasOM, NPHHATAA B reOXHMNYECKHX Npo*usax (cM. pune. 1) mMocnenoBatestb- 
CTh NOPOA, pacnomaratouluxca MO crenmeHH KapOOHaTHOCTH, OTpaxaeT CMeHy 
NOBMH OCANKOHaKOMJCHHA OT M€JIKOBOUHbIX K Ooulee PIyOOKOBOAHBIM. 
V3 ananusa pacnpeseieHua Fe,a, 10 THNaM Mopon (puc. 1) BHAHO, YTO KOWH- 
TBO €FO YMeCHbUaeTCH C POCTOM COepxKaHHA KapOoHaTHOrO MaTepHaJia 
BMEWaIOlWMX MOpofaxX HU CwaHWaXx; CJieqOBaTeMbHO, HaMuNe Opranuye- 
oro BelllecTBa He H3MeHsHeT OOULeH Z3AKOHOMEPHOCTH B Pa3MeUleHHH *Kewesza. 
OMe TOTO, KOJINYeECTEO JaHHOTO 3ICMeHTa NOHHWKeHO B CaHitaxX MO CpaBHe- 
0 C BMCILAIOULMMH NOposamu. STO yKasplBaeT Ha TO, UTO OMOTeHHOe Noctymae- 
e KeNe3a B OCAaMOK He MMeNO CyulecTBeHHOTO 3HaueHHsA. IIpH mepecuete Ha 
KapOouaTHyloO HaBecky, conepxanue Fea, Bospactaet. [lia yTouHeHHA Xa- 
kTepa pacnpesleleHusa *KeNe3a MEKLY NPHOpexHBIMH M MearuyecKuMH PalnA- 
Wenecoo6pa3HO BEIYHCAHTb OTHOCHTeIbHbIe COXep%KaHHA, MPHHNMaA KOJH- 
TBO Fepan B TviwHax 3a 1. Kak BHHO Ha pic. 1a, KOHILeHTpallNA WKewle3a 
[CHTPaJIbHBIX UaCTAX BOJOeMA MOUTH B 3 pasa Ooulble, ¥eM B NpPHOpexKuHbIX. 
‘IAHUAX HHTCHCHBHOCTb CJBHra HeCKOJIbKO MeHBbUe BCJeICTBHe pa3OaB- 
oulero JeHCTBUA OpraHMyeckKOro BellecTBa. 
AnanoruuHo xKeme3y, CoepxaHue cbochopa (puc. | 6) yMenbinaeTca mo Mepe 
IHYCHHA POJIH KapOoHaTHOrO MaTepHasa. OAHAaKO €FO KOJMUeCTBO, B OTIH- 
> oT Fesan, B CAHWaX NOBbINeHO MO CpaBHeHHIO C BMerLalolnlMMH MNOpodaMu. 
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Tlocmequee O6yclOBIeHO TeM, UTO octop, ABIAACh OvOreHHbIM —_— 
BHOCHTCA B OCAJOK MpeMMyUleCTBeHHO C OpraHuuecKHMU OCTaTKaMH. COAEP 
nue P 8B nopofaxX HCMpITEIBaeT SHAYHTeIbHDIe KONeOaHHA, yRAsa a 
9HeprHuunoe mepepaciipeyesenue ero B Auarenese. Kak BHAHO Ha PHC. , 
HOCHTCJIbHbIe ComepxKaHUuA Pociopa, BLIUHCeHHbIe TaK We, Kak oe "Kd 
BO BMEl[alollHxX Mopoyax JepxaTcA MpHMepHO Ha OJHOM YPOBHe. O | 
Ze 

y | 
to 
Ole 6 


910 
908 
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OMHOC. GUN, OMHOC.COUN. OHO. COUH. 
é 4 6 Te Waa es 
i te Pa 3 
Z 2 s Sai - y, 
‘/ 7 S See) / 
en: el eee 
if i iT WV if T A VY if Wp i We 


Puc. 1. Pacnpegenenue Fe,,, (a), P (6) 4 mn ye; no runam Mopog. / — PiMHbl M CaHILbl CI 

usBecTkoBuctble, //—rJiuHbl HW CaHbI usBecTKoBuctTHle, //] — raHHbl U CaHIUbl H3SBECTKOE 

/V — mepreiuH HM CJlaHIbl CHJIbHO H3BeCTKOBbIe. J — BMeWAIONHe NOposbl, 2 — caHlbl . 

3 — HuKHeppanckne oTsomenuA; 1’ — 3’ — TO Ke, COOTBETCTBEHHO B Nepecuete Ha Kap6o 
HOe BellecTBO 

Bad He€3HAUHMTeJIbHbIM CBHI NOBBIWICHHEIX COepxKaHHH B CTOPOHY Meprel 

B cilaHiaxX OTHOCHTeJIbHbIe COJlepxKaHna P cHH>KaIOTCA. 

Pacnpefetenue Mn xXapaktepw3yerca cJeqyIOUlHMH OCHOBHBIMH 4epT: 
(puc. | e): 1) B ormnuue or Fe u P, aOcomoTHoe KomMYeCTBO ero BO3pacTael 
Mepe yBeJIM¥eHHA COJepxKaHHA M3BeECTKOBHCTOrTO MaTepHasia; MCKuIOUe 
COCTaBJIAIOT OecKapOOHAaTHbIe TVIMHbI, HeCKOJIbKO OOOrallleHHbIe 3THM & 
MeHTOM; 2) cofep%kaHve Mn B ciaHwax B GOJIbUINHCTBe CJly4uaeB MeHDbILe, 
BO BMEIalOlHX MOposaxX HW C/IeqOBaTeIbHO, OpraHWMyecKkoe BeULeCTBO He ¢ 
coOcTByeT ero KoHUeHTpaluu. Ilepecuer Ha GeckapOoHaTHy!0 YacTb MoKe 
BaeT, YTO CozepxKaHHe Mn pesko yBeMHUMBAeTCA B M3BECTKOBHCTEIX NOPO] 
STO CBUeTebCTBYeT OO HHTCHCHBHOM BbIHOCe CFO B WeHTPaJIbHLIe YaCTH BOA 
M BIOMHE COrlacyeTca C pe3yIbTaTaMH UCCeqOBaHHH moO Apyrum Gacceli 
(°,4). KonrpactHoctb 8 pacmpegzertennu Mn 3ametua ele oruermnBee mp 
YHCJICHHH OTHOCHTEIbHbIX COepKannii. Kak BuqHO Ha puc. 1, cremeHb KOHI 
Tpanuu Mn 8 nemarmuecKuXx YacTAX BONOeMAa HeCKOJIbKO MpeBEIaeT Tako! 
AIA *%Kee3za. 

B pacmpefeeHu BCeX «MAJIbIX» 9IeMeHTOB, Kpome Co (ta6a. 1), mpo 
*KUBACTCA BbIABJICHHaT Mist Feu P TenxeHuua K yMeHbIWeHMIO comepxKa 
KONM4eCTBa KapOOHaTHOrO MaTepHasa. KounuectBo Co, B oTAMUMe OT Apy 
S€MCHTOB, NEPXKUTCH MPHOH3HTebHO Ha OMHOM YPOBHe, HeCKOJIbKO BO 
cTat B W3BeCTKOBLIX pa3HOocTAX. [13 cpaBHeHua cofepxKaHHA 27eMeHTC 
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aX HW BMeULaIOWHX Noposax (Ta6. 1) BrireKaeT, TO KONUMUeCTBO V u 
B Me€pBbIX H€ TOKO He MOBHIUeHO, HO, HaOGOpoT, CHMKaeTCA, a COLepKa- 
| Ni UcnpiTEIBaeT HE3AKOHOMepHbIe KOeOaHuA, OOHAPY2XUBAA MAKCMMYMBI TO 


Ta6Omuua 4 


Pacnpegenenue V, Cr, Ni, Co u Cu on 


CuaHibl Cau 
I'sIMHbI W3- Daun ¥ is CaaHubl Ae 
| Tuubl BeCTKOBH- eae Mepreau | Cuanypi pet HsBecT- ae 
cTbIe cae KOBBICM lGunie 
4 Bo BMeWaiomux nNopogax B caoaHueBLxX Nopofxax 
Fase 0,0179 0,0123 0,0095 0,0044 0,0132 0,0109 0,008 0,0011 
0,0188 0,0147 - 0,0146 0,0213 0,0138 00128 0,0122 0,002 
HOCHT. 4 0,78 0,77 Aerts} 0,73 0,68 0,65 0,13 
: a 0,0108 0,0097 0,0073 0 ,0056 0,0092 0,0073 0,007 0,0007 
0,0115 0,0115 0,0114 0, 0163 0,0096 0,0086 0, 0440 0, 0020 
HOCHT 4 4 0,98 1,4 0,8 0,7 0,9 0,17 
axe 0,0097 0,0066 0, 0086 0,0030 0,0096 0,0414 0,0088 0,0022 
0,0400 0,0079 0,0129 0,0144 0,0100 00183 0,0183 0, 0U58 
HOCHT. 4 0,8 1,29 4,44 1 4,33 i533 0,58 
a 0,0041 0,0013 0,0017 0,0014 0,0013 0,0014 0,0018 0,0013 
) 0,0012 0, 0016 0,0027 0,0059 0,0014 0,0017 0,0027 0,0036 
THOCHT. 1 t38 220 4,9 1,16 4,42 2,25 3 
0, 0036 0,0026 0,0017 0,0003 0,0050 0,0050 0,0035 0,0009 
0,0038 0, 0034 0,0052 0,0022 0,0052 0,0058 0, 0053 0,0027 
THOCHT. 1 0,8 0,7 0,6 1,4 4,5 1,4 0,7 


IIpumeuanue. B Ta6. 1 Haq yvepToi—B mpouentax Ha HaTypaJbuyto Mopogy, 
| YepTOH — B MepecyueTe Ha OecKapOoHaTHOe BelliecTBo. 


TivHax, TO B cCwJlaHwax. KowuuecTBo KOOalbTa OUCHb He3HAUNTeAb- 
yBelHueHO B CJlaHWaX 3a MUCKJIOUeHHeEM HaHOousee H3BeECTKOBUCTHIX 
3HOCTeH, H TOJIbKO KOHIeCHTpallua Cu ycroliumBo noBpilleHa B cjaH- 
X lO CpaBHeHHio C rviMHaMH. Tak¥M OOpa30M, OvoreHHoe mocTynseHHe 8B 
aJIOK HMeJIO CYULECTBeHHOe 3HaueHHe JIA Cu u, BO3MOxKHO, AIA Co. Tlepe- 
eT Ha GecKapOoHaTHOe BelleCTBO NOKAa3bIBaeT, UTO BO BMEeLLalOWlNxX Noposax 
JIMUECTBO BC€X SJICMCHTOB, 34 HCKJIOUeHHeM Cu, HeCKOJIbKO BO3PacTaeT B 
prelax, a B CJlaHlaxX — CHM KaeTcH 
Dome Co). STO CBUJlETEbCTBYET O TOM, Ta6Onuua 2 
0 B NepvO HaKOMJIeHHA CJIaHIeBbIX 


poy o6ulad TeHMeHUMA K BEIHOCY oue- OrHocuTesibHble cofepxanua V, Cr, Ni, 


Co, Cu B HuKHedpaHcKux OTMORKeHUAX 


HTOB B WeHTPaJibHbie YacTH OacceliHa Bropcro Baxy 
Wa M€Hble, YEM BO BPeMA OOPa3z0Ba- 
‘A TEpPHFeHHBIX OTIOAKeHHH. Kak BU- on. 


Ha Ta6m. 1, OTHOCHTeJIbHbIe cOosep- ADTEIUTE | pecrnapste PtSi eae 


iwHua V, Cr u Ni BO BMelllaroulux 0- 
aX H3MeCHAIOTCA OJ[HOTHMHO: OYCHb 


é Banarel 1 1,28 41,06 
3HAUHTEJIBHO YMeHbINaloTcA Bkaps Xpom 1 0,89 0,89 
Hukesib al 1,46 1,39 

HaTHbIxX TVIMHAaX HU BO3paCTatoOT B Kooaupr { 1°49 0 
PreJAx. B To »*e BpeMA B NOocJIEeIHHX Mejb 1 1,28 2,21 


hepxkanne Co pesko yBesMuMBaeTca, 
Cu cHuKaeTcn. OTHOCHTEJIbHbIC KOJIHUECTBA 3JIEMCHTOB B CJIaHIWax YMeHbIlla- 
‘CH, 34 HCKIOUeHHeM Co, KOMUeCTBO KOTOPOTO, TaK Xe KaK HW BO BMEIILalOlINxX 
Olax, OBOMbHO CHJIbHO BospactaeT. Takum 00pa3om, B TepHon o6pa30BaHHua 
leularollux Mopoy HanOosee HHTCHCHBHO MHMTPHpoBadl Co Ww HavMeHee HHTEH- 
BHo—Cu. Cr u Ni B nemarnuueckux (pallMAxX HakaNnJIMBaNuch MpHOMUsHTeEIbHO 
1,5 paga cuibHee, ueM B Mepndepwueckux. BpiHoc V Opi1 HesHa4HTesb- 
im. Bo BpemMaA O6pas0BaHuA CaHIeBbIxX NOpow TeHAeHWMeH K MHpallun B 
HTPaJIbHbIe YacTH OaccelHa XapakTePpH30BaJICA TOJMbKO Co. 

PacnpegeseHHe 3JIeEMeHTOB B Nopoflax J‘; MOXKHO CONOCTABUTb C TaKOBbIM 
IPYPHX OTMORKCHHAX, MO KOTOPHIM BHIMOMHAHCh AHaJIOPHYHble HCCAEAOBAHUA, 
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HarlipuMep c HuKHeppanckuny (*°). 3 cpapuenua (puc. |, Ta6s. 2) cnenyer, 
oOuluit XapakTep B pacnipeseyIeHHH SeMeHTOB COXpaHAeTCA — OTJIMYHA Ka 
1OTCA JHIUb WeTalel. Sto cBUAeTeMbCTBYeT O TOM, YTO MpOllecchl CeAHMeHTOre 
3a B OCHOBHBIX “epTaXx OplwIM CXOMHbIMH, HO B KaKO€ BPCMA HMeJIM CBOM C 
uuduyeckue ocobennocru. Tocuequue cBoqaTes K cegqyroulemy. 1. Cojep2Kal 


3JICEMCHTOB B OTIO*KeHHAX J‘3, TAK 2%e KaK HM B HMKHe*paHCKHX, HE BbIXO) 
B OOULEM 3a MIpeseibl CpeAHUX (KaPKOBbIX) 3HAYeHHH, a B HEKOTOPBIX CLyYe 
CTOHT axKe HECKOJIbKO HWDKe STUX BeHUMH (HampuMep, Fe, Cr, Co, Cu). Mes 


yeHHe COCTaBIAeT (octop, KOJIHYeCTBO KOTOPOrO HECKOJIbKO NOBbILeHO B . 
(oco6eHHO B claHuax). 2. KoOabT H BasOBOe *%eses0 (B NepHod OOpas0BaH 
BMElLalOlHX MOpOs) B HW2KHEBOJIKCKOe BPEMA HMeJIN Ooee OTUETIMBbIM COBHT I 
BbILeHHbIX COep KaHHH BresaruyecKkHe 4acTH OaccelHa, YeM B HH>KHEpaHckt 
Y P, MnuCu, Hao6opoT, aHaoruunblit CABMT HaO.11OJaeTCA B OTJIOXKeCHHAX HH 
Hedpanckoro Bospacta. 3. KouTpacTHocTb B pacpesesleHHu BaHawMA HM HUKe 


B HWKHeppancKuli BeK M B MepHOk HakonseHUA BMelaroulMx Mopon J‘; Oxi 
MIpHOJIM3UTeIbHO OMMHAKOBa, XOTA XapaKTep pa3MeWeHHA BaHaquA NO THO 
NOPOM HECKOMbKO OTMMYaJICA. Pe3KO CHMKAJICA BbIHOC 9THX BJIEMCHTOB BO BPE, 
o6pa30BaHHud CaHWeBbIX OTMORKeEHHH. 4. XPOM HaMMeHee SHEPrH4HO MHIPUPOB,. 


B epHoy, Hakonenua cranes J3. M3 usm0%KeHHOrO CleLyeT, YTO OOJIbLIMHCT, 
3JIEMEHTOB BbIHOCHJIOCb MeHee HHT€HCHBHO B HH%KHEBOJKCKOe Bpems. IIpu ar 
HaGwloqaeTcA HeKOTOpan MepecTpolika MHIpalMOHHbIX PAQOB deMeHTOB. Ec. 
B HWKHe(ppaHckoe BPEMA MO HHTCHCHBHOCTH BbIHOCa MOXKHO OblJIO COCTaBHTB, - 
Mepe yOpiBaHa, cllenyrouln pag: Mn, P, Fe, Cu, Ni, V, Cr u Co, — To B de 
HeBOJUKCKOe OHH Pacnosiaramucb Tak: Co, Mn, Fe, P (2), Cr, Ni, V, Cu, @ 
CBA3AHO C pa3HbIMH MasleoreorpapPuyecKHMH YCJIOBHAMH HAaKOMICHHA OCaKO 

BbInBJICHHbIM XapakTep Pa3MelULeHHA SJICMCHTOB MO3BO/IAeCT YTOUHHTh Mpe 
cTaBsJIeHHA O (bopMaxX HX MHrpaluu. CormacHo JaHHbim H. M. Crpaxosa (°,* 
CMelleHHe MaKCHMYMa COJep%KaHHA SIEMeHTOB B CTOPOHY Melarnyeckux Kap6 
HaTHbIX OCaKOB CBHJCTEIbCTBYeT O MHFpalWH UX MpeHMyueCTBeEHHO B BH 
pacrsopos. Takum oOpas3om, mepemenmenue Fe, Mn u Co B HHKHEBOJDKCKOe BP 
MA MpOHCXOANIO OO/bIUWeIO YaCTbIO B PaCTBOPCHHOM COCTOAHHH. CooTHoeHr: 
Mexy (OpMaMH MHIpallHH OCTAJIbHbIX JICMCHTOB MCHAJIOCb BO BpeMeH 
B nepvog HakKONJIeHHA BMelatouLX OTIOMKeHHH y Cr, Ni u, BO3MOx%xKHO, P BBIH 
B Bue pacTBOpoB MpeoOaqal Ha Murpallve B COpOHpoBaHHOM cocTosHH 
Bo Bpemsl OOpas0BaHiAl CIAHLeEBHIX MOPOL MEPeHOC STHX SJIEMeCHTOB OCYINLeCTBA 
CA MpeHMYyULeCTBeHHO B COPOHPOBaHHOM BHJe — Ha PIMHMCTHIX uacTHuax. M 
rpallHA 9JICMeCHTOB B (POpMe PacTBOPOB H B COPOMPOBaHHOM COCTOAHHH CBHIeTeN 
cTByeT 06 HHTCHCHBHBIX MpolleccaxX XMMMUeCKOrO BbIBETPHBaHHA MaTepHHCK! 
NOpog B OOMAaCTH CHOCa. OHO MOTFJIO OCYULeECTBIATbCA B YCJIOBHAX %KAPKOPO Bua: 
HOrO KJIMMaTa Ha HH3MCHHOM KOHTHHeHTe, OularoqapaA uemy pasvlormKenHe ast 
MOCHJIMKATOB TIPOMCXOAMIO C HanOOJIbUeH NOMHOTOK MH MpOMyKTbI BLIBETPHE 
HHA BbIHOCHJIHCb B BUe paCTBOPOB, a TaK2Ke KOJWJIOMAHO-AucnepcHOH Mexak 
4€CKOH B3BeCH, COpOMpoOBaBUleH Ha CBOeH NOBEPXHOCTH Pa3/IHUHbIe BIeMeHT 


Teonornyeckui WHCTHTYT Tlocrynuno 
Akagemun Hayk CCCP EY DG SIS) 


HWMTHMPOBAHHAS JIMTEPATYPA 


1A. ]l. Apxaureapeckwu, BE: BL Konwemora, Mos in CCCP, ‘cepa 
Ne 3 (1930). * Atmac antonoro-panMabublx KapT Pycckoli nulatopmpl, 2, Mesosoi, Mi— . 
1952— 1953... .° C. C. Bay kos, 9Tp.' Muer. reom AH ScetCCP, 1 (1956). 4K. 
Kpayckon®, COopn. craret, Mpo61emp pyqubix mecropoxgenuit, WI, 1958. 5 H. 
Crpaxos, Broan. MOU, 12, 2 (1934). § H. M. Cr paxos, IIpo6n. cos. reon., N 
(1934). * H. M. Ctpaxos, Tp. Mock. reon.- pa3B. WHCT. uM. Opaxounkuase, 7 (193 
SH. M. Ctpaxos, Jomannxosaa danua WOxnoro Ypana, Tp. Mucr. reon. nayK, re 
cep., B. 16, Ne 6 (1939). ® H. M. Ctpaxos uqp., O6pagopanue ocankKor B COBP€MeHE 
pogoemax, Fiza. AH CCCP, 1954. 1°H.M.CTpaxos, 9.C.3aamMauaoun, © 
Muct. reom. hayk AH CCCP, s. 155 (1955). 4E.C. Tuxomu pospa, JIAH itz N 
(1957). 2K. B. Krauskopfi, Geochimica et Cosmochimica Acta, 9 (195 
%F.Leutwein, Freiberger Forschungshefte, Reihe C, Ne 30, 28 (1956). 
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MAJIEOHTO/IOTH A 


A. ¥0. POSAHOB 
HOBbIE AAHHBIE Ob APXEOWMATAX rOPHOM WOPMH 


(ITpedcmaeaeno axademuxom H. C. llamcxum 5 VI 1959) 


Bompoc 0 cucTeMaTH¥eCKOM NOMOKEHUH apXeOlWaT B HacTOAmee BPeMA He 
MOXKET CUHTATbCA OKOHYATCJIbHO PelCHHbIM. ITO CBA3AHO, B NMepBy!O OUepe;b, 
C Pa3JIHYHbIM TOJIKOBaHHeM 3HaYeHHA WeHTpaJIbHOH MOJIOCTH, OObINHO HMeloueH- 
Ca Y apxeolnarT, NpekcTaBAaArouN4xX CoOow KyOOK Cc JBYMA CTeHKaMH (HapyXKHoH 
4 BHYTpeHHeH), Me*KTY KOTOPbIMH MOryT euje pacnomaraTbcA MeperopogxKu H 

Wuuua. B sto CBA3H OOJIbIOH HHTepec NpesACTABAeT U3YYeHHE BCEBOSMOXKHbIX 
oOpaso0BaHHH, Ppa3sBHBaloulMXCA B WeHTpasbHOL NomocTu. IIpu usyyeHun apxeo- 
uuat, coOpanupix JI. H. Penunot B 6accefine pexu Mpac-cy ([opuHaa lopua), 
Obl OOHAPyKeH pA (hopM, MpescTaBsJeHHbIX HOBbIMH pOaMHM MH BHaMu, Y KO- 
TOPbIX B WeHTPa/IbHOH MOMOCTH HaOslOaeTCA BOSHHKHOBeCHHE OCHOBHbIX CKe- 
JICTHBIX SJICEMEHTOB, OOLIMHO XapaKTePHbIX TOJIbKO JIA HHTePBaJJlyMa. 


Cem. COSCINOCYATHIDAE TAYLOR 
CGlath ti Cosic iia Zola 


Clathricoscinus inopinatus sp. n. 


Puc. f1a—e 


Tun Buna o6p. 182, ma. 9 a, 6, B, Konmexuna TWH Ne 1-3/3448. 

Y3koKoHMYecKHi KyY6OK ZMamMeTpom go 12 — 15 mm. Hapyxuas creHka, 
TOJIMMHOHK 0,025 MM, nNocTpoeHa BepTHKaJIbHbIMH MJIaCTHHaMH, OTXOZAULMMH OT 
ouepesqHOro 3arHyTOro BHH3 AHHa no 4 — 6 MwiacTHH Ha MHTepcentyM, UM ropu- 
30HTAJIbHbIMH CTEPXKEHbKaMH, OOPa3syiOulHMH C MaCTHHaMM MOpbl MPAMOYTOMb- 
HOO C€YeHHA C HECKOJIbKO OKPYIJICHHbIMH yriaMH. Pa3mep nop 0,05 x 0,07 MM. 
TopH30HTabHbIX cTep»xKeHbKOB 8 — 10 Ha uHTepTaOylyM. TouImjHHa mMacTH- 
HOK 0,025 MM, ToJImHHa cTep»KeHbKOB 0,01 mM. J[Huma BEMmyKuible c 11 Mexcen- 
TaJIbHBIMH pAaMu Nop upH quametpe kyO6xka 10,5 MM u 15 npu Quametpe 14 MM 
u 2—3 paqvabHbIMA psAyamMu nop, AMamMeTp KoTOpbIxX 0,05 MM; nmeperopoykH 
IIPAMBIe, peqKO 4yTb H30rHyTHle c 14 — 20 BepTHKaJIbHbIMH PAaMU NOp AHa- 
MetTpom 0,05 mm. IleperopogkKu y BHelIHero Kpaa YTOJUEHHbIe, B NOMepeCuHOM 
CeCYCHHH CTPeJIOBHAHbIe, HECKOJIbKO MeHbIWe MeperopoqKH yTOMUeHbl y BHYT- 
peHHeu crenKu. Wuputia untepBavityMa | ,7 MM, OTHOLUe€HHe CTOPOH HHTepCcentaJib- 
HbIX KaMep O6bINHO | : 5. MuTepBasstyM HHOra C NOMepedHbIMH UH MpOAOJIbHBIMA 
BMATHHAMH HW MepexKuMaMmu. CentabHblli KospPuuMenT 8,3 MM I\pH AMaMeTpe 
12 mm u 9,5 npu quametpe 9 MM. BuyTpeHHAA CTeCHKAa C MPOCTbIMH NOpaMu TO 
2—3 BepTHKabHbIX pala Ha uHTepcentym. JLvamerp nop 0,05—0,1 mm. Iloppr 
MIPHKPbITHI MCIKHMH KO3bIPbKaMu. PaccTtoauHe MexwkAy AHHuaMu 0,5 MM. OT 
Clathricoscinus inlirmus (Vologdin) ormmuaerca cenTaJbHbIM KOs@puLneHTOM, 
YHCJIOM BeCPTHKAJIbHbIX [laCTHH Hapy2KHOHM CTCHKH, OTCYTCTBMeM NysbipyaTou 
TKaHH AU Jp. 

P. Mpac-cy, km. [IbaHKoBcKHi, HWKHHM KeMOpHH, BepxXH Oa3saHXcKOrO ro- 
PH30HTAa. 
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T 0 M.0 Cyrantealsy enon ie 


Tun pogza Tomocyathus operosus gen. et sp. n. x 

Hapy>KHas CTeHKa C KPYIHbIMH NOpaMu, NPUKPBITIMH C HapyKHOM CTOPOF 
MeJIKONOpHcTol O6o0"uKOH. Takoe cTpoeHHe, MO-BAAHMOMY, ABJIACTCH 3a4aTK( 
BeETBHCTbIX Nop. IleperopoxkH NpxAMbIe, MHOra Cera H30rHYyTbIe, MeKOMOp 
CTbIe€; JHA BBINyKJIble, MeJIKONOpHCTbIe, PaBHOMepHO PpaCMO/0%KeHHb! 
B HHTepBaJlsyMe pasBHTa Ny3bIpyatad TKaHb. BuyTpeHHAA CTeHKa 3Be314aTa 
Tlopti BHyTpeHHel creHKu mpoctbie. Or poga Asterocyathus Vologd. oranuae 
CA CTpOeHHeM Hapy2KHOH CTeHKH H 3HAaYHMTeJIbHBIM pasBHTHeEM My3bipyaTc 
TKaHH. V3-3a HeOObUIOrO KOMHYeCTBa MaTepHasia YCJIOBHO NOKa OTHOCHTC 
K cem. Coscinocyathidae Taylor. B JambHeHulleM BO3MOXKHO BbifeseHHe CaM 
CTOATEIBHOFO CeMeliCTBa, OCHOBHBIM OTJIHM4HEM KOTOPOrO OyeT CTpOeHHe Hapyy 
HOH CTeCHKH. 


Tomocyathus operosus gen. et sp. n. 
Puc..150;2 


Tun Buga o6p. 178, ma. 1, Konnexuua TMH Ne 5/3448. 

Ky6ok c Oosee HH MeHee MpaBHJIbHbIM OKPYTIVIbIM Ce4eHHeM, JWaMeTPO: 
17 mm. Hapy»xHaa cTeHKa C BHYTpeHHeH CTOPOHbI C KPYNHbIMH OKPYTVIbIMF 
HHOPa YYTb BbITAHYTHIMH MOpaMH HameTpom 0,15—0,25 mM, a c Hapy2KHO 
CTOPOHbI — M@JIKHMH, QHaMeTpom 0,04 mM (puc. | e). TouujHHa Hapy2KHOH CTeE 
KH 0,3 MM. Uncso BepTHKaIbHbIX PALOB MOp AIA Kpynmubix 2 — 4, ANA Me/IKH. 
He ycTaHoBieHo. Wupwua nHTepBanyMa 3,5—4 Mo. CenTaJIbHbii Kospbulven 
2,1. Teperopogku TommMHo1o oT 0,05—0,07 MM C YacTbIMH MOpaMH WaMeTpO! 
0,1 mM. Uncio BepTHKaJIbHbIX PAZOB Mop neperopogzok oKoo 20. JHuua c Ya 
CTbIMH NOpaMH AvameTpom 0,07 mM. Uncsio pagoB nop MexkKAy neperopogxKami 
5—6. Wupuna untepcentymos 0,9—1,5 mM. BuytpeHHas cTeHKa rodpupoBaHa 
C NPOCTbIMH COTOBHAHbIMH NOpaMyH JHameTpom 0,09 mM, c 6 — 9 BepTHKaJIbHbIMI 
pxAaMH Nop Ha HHTepcentyM. ToumtuHa cTeHKH 0,12 mm. B monepeuHom ceue 
HHH KOHIbI 3Be304eK BbICTyMaloT OObIUHO Ha 0,5 MM. Ily3bIpuaTad TKaHb 3aXxO 
AMT HHOrfa B WeHTpa/IbHy!0 NovocTb. P. Mpac-cy, NoneBok cTaH BbIlIe YCTb! 
Y3aca, HHKHHH KeMOpHi, BepXH Oa3anxcKOrO TOPH3OHTA. 


Membranacyat hisvigen. on, 

Tun poga Membranacyathus repinae gen. et sp. n. 

Ky6ok y3kokoHnyecKol tbopmbl. HapyxkHasd cTeHKa MMeeT KPyNHble Nopp 
MPpUKpbiTble OOOMOUKOM C MeIKHMH NOpaMk. BuyTpeHHAs CTeHKa Tak?Ke C KPyN 
HbIMH NHOpaMH, MPHKPbITBIMM CO CTOPOHbI HeEHTPaJIbHOH NOMOCTH O6ON0UKO! 
C MeJIKHMH nopaMu. Ileperopogxku w AHMULa MeaKONOpucTHe. Or poga Tannuola 
cyathus Vologdin (*) ormmuaetca cTpoeHHeM HapyXHOl CTeHKH, OT poga Mras 
socyathus Krasn. — crpoeHvem BHYyTpeHHeli creHku. K cem. Coscinocyathida 
Taylor TakxKe OTHOCHTCA YCOBHO. 


Membranacyathus repinae gen. et sp. n. 
Puc 1 oK,.3 


Tun Bua o6p. 191, ma. 1, Konnexuna TMH Ne 4/3448. 

Ky6ok yauuoro 15—20 MM u AMametpom 9—10 mm. Hapy>xHaa crTeHK 
C OOMbLIHMH NopaMu AuaMeTpom 0,25 mm no 1, pexe 2, Ha uATepcenTyM, c Ha 
Py2XHOH CTOPOHbI MPHKPBITbIMH MeKOMOpHCTOM MIeHKOH Cc NopaMH AuaMeTpo! 
0,03 MM, oObluHO nO 4 — 8 BepTHKaIbHBIX pala Ha KaxLyto OobUyIO MOpy 
Ileperopoyku c mpoctbimu nopamu no 10 — 12 BeptuKasbHbix PAQOB Ha HHTep 
BaJlJIyM AvaMeTpoM 0,1 MM. J[Huma CJlerka BBITIYKJIbIe, C MpOCTHIMM NopamMH A 
4—5 psop Ha uuTepcentym 4 12—14 Ha unTepBanmty. nametp nop 0,05- 
0,06 mm. Wupuna nuteppannyma 4—5 mm. Buytpenuaa crenka nocTpoeua Ta 
*Ke, KaK H HapyKHad, HO KPyNHbIX Nop, AuaMetpom O,12 mm, no 2—4 Ha UE 
TepcenTyM, a Me@IKMX 10 2—3 Ha KaxKylo Kpynuyto (quamerp 0,03—0,04 mw 

P. Mpac-cy, 1,5 km Bpilie m0 Teuenuio oT ycrba Masaca. Huxnuii KemMOput 
BepXM Oa3aHXCKOrO ropHsoHTa. 
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Puce. 1. a— Clathricoscinus inopinatus sp. n., momepeuHoe ceyenne, 6 X; 6— TO xe, NpOsOb- 
Hoe ceuenue, 6 X; @— TO 2%Ke, MomepewHoe ceveHHe, BUJeH BTOPHUHbIit HHTepBasym, 8 X>5 
@— TO Ke, yyacToK Mepexona BHYTpeHHelt CTeHKH CTaporo HHTepBaJIyMa B Hapy2KHylo CTeHKY 
noporo, 50 x; 0 — Tomocyathus operosus gen. et sp. n., MonmepeyHoe ceyeHHe C 3aJIe4eHHBIM 
Noppexyeuvem, 3 X; €— TO Xe, 3apHcoBKa NOpHcroH OOO04KK HapyXXHOH cTeHKH, 5 X; 
oc — Membranacyathus repinae gen. et sp. 1., CKOUIeHHOe CCHeHHE, 4 xX; 3— TO Xe, yyuacroK, 
rye BHAHO CXOACTBO CTPOeHHA BHYTpeHHeH CTEHKH KyOKa C OJHOH H3 CTeHOK MepeMbIyKH, We S< 


JUAH, T. 131, Ne 3, PosaHop 


Y OHOK U3 ONMCaHHbIX (OPM MOXKHO HaGOAaTb UHTePeCHble ABJICHHA, BO3- 

KaloulHe Mp 3aleuHBaHHH OpraHH3MOM NOBpeKeHHbIX YacTeli. Tak, y 9K- 
miiapa Tomocyathus operosus gen. et sp. n. B mande BUHBI COXpaHUBLIMeca 
)AOMKH Neperopoqok MH BHYTPeHHeH CTeHKH, KOTOPbIe CKPeNJeHbI OOJIbLIMM' 
JIMYeCTBOM NY3bIpyaTOH TKaHH, 3HAYNTEJIbHO MeHee PasBHTOH B APyruXx wacrax. 
Oka. Co cTOPOHb! WeEHTPabHOH NoMocTH Bce No_BepriiMecs paspyweHKl0 
TepcenTaNbHble KaMepbl MePeKPbITHI BHOBb OOpas0BaBUlelicaA BHYTPeHHel 
reHKOH, KOTOPad y2Ke He OOHAPyXKuBaeT 3Be3LYaTOLO CTPOeHHA, XapakTepHOro 
pId HENOBpexKeHHOM YaCTH KyOKa, re Ha KaXKAbI MHTEPCeNTYM NpPUXOZUTCsI 
WH JIYY 3Be3QbIl. CKeJIETHbIC SJICEMCHTI, HeMOCpeACTBeHHO MpuMMbIKarlomHe 
30HE NOBPexKJeHHA, 3HAYHTCIbHO YTOMULEHbI HW JIMWeHEI NOpHcTocTu. B sToM 
yuae peaks OpraHu3sMa Ha MOBpexeHHe BbIPA3sHJaCb B OOpasoBaHHN Oovuee 
WJIbHbIX IICHOK Ny3bIpYaTOH TKAHH, YTOJIULCHHH COCeAHHX C MOBpexKeHueM 
€MCHTOB HW OOPa3s0BaHHM, HaKOHell, HOBOH BHYTpeHHeli creHKH. B pesysibTaTe 
bl HM€eM, C OJHOH CTCPOHDbI, YaCTHUHOe BOCCTAHOBJIeHHe, BbIPAaSMBIleeca B OO- 
as0BaHHH HOBOM BHYTpeHHeH CTeHKH, HW C pyro — u307AMIo NOBpexeH- 
OH uacTH. 

¥Y Apyroro onucanHoro BpllUe 9K3eMMUIApa Clathricoscinusinopinatus sp. n. 
vc. ] 6—-2) B WeHTPasIbHOH NoMocTH OOHapyxXHBaeTCA OOpas0BaHHe, OTBEeYAIO- 
ee 10 CBOeMY CTPOeHHIO HHTeEpBaJJIyMy, HO He 3aMKHYyTOe B kObUO. Jlonou- 
ATeIbHbI HHTEPBaJJIYM TeCHO CBA3aH CO CTapbIM H BO3HHK, MO-BAAHMOMy, IPH 
DINAYMBAHHH Tela apXeOlaTa B WeHTPaJIbHY10 MOJIOCTb, BCIeEACTBHe KAKOFO-TO 
oppexjenua (?). Ha nepBol cTaqvH HOBbIA HHTepBaJJIyM He OTeAeTCA OT 
Taporo, HM MpOHCXOANT BCero-HaBcero Kak Obl yBesIM4YeHHe MO WHpHHe B 1,5— 
‘pasa 3a CueT yQIMHEHHA NeperoposoK. SaTeM HEKOTOPOe BPeMA HHTEPBaJJYMbI 
a3JeeHbl TOJIbKO BHYTPeHHehH CTeHKOM KyOKa. Ilo3qHee npoucxo_UT momHOe 
6ocoO1eHHe HOBOrO HHTePBaJJIyYMa C O6pa3s0BaHHeM HOBOM CTeHKH, MOCTPOeH- 
OH mo THNy HapyxkHOoH. B wwinde MO*KHO HaOsl0aTb MOcTeneHHOe H3MeHeHHe 

CTpOCHHH CTeCHKH, MeHsAIouleH CBOH OO/HK C BHYTPpeHHeH Ha HapyKHy1o 
yHc. | 6, 2). Takum O6pa3om, B pe3yJIbTaTe BHYTPH KyOKa OOpa30BaJica HOBBIN 
CNOMHbIH HHTepBaJlJIyM C TEMH Ke MPH3HAaKaMH poOga U Bua Clathricoscinus 
Nopinatus sp. N., OTMHuaIOULHHCA MeHee MpaBHJIbHbIM CTPOeHHeM NMeperopoyoK, 
eHee MPaBMJIbHbIMM OUVEPTAHHAMH MOP AHH, a TaK%Ke Ooee MACCHBHbIM CTPO- 
HH€M OCHOBHbIX CK@JICTHBIX 3JeMeHTOB. MuTepecHo, 4TO AMA 3TOrTO posa 
I. T. )Kypapneso (*) ormMeuaetTca TeEHJeCHUMA K OOPas0BaHHIO KOJIOHHH, K N04¥- 
OBaHHtO, a TaKKe K OOPa30BaHHIO BCEBO3MOXKHbIX BMATHH Hapy KHOU CTeHKH. 
NHCaHHOE BbILe ABJICHHE BPA TH MOKHO CBAZATb C NOUKOBAaHHEM H Culezyer, 
O-BHJIMMOMY, OTHOCHTb K NaTOJIOTHYeCKHM ABJICHMAM. 

Tlogo6Hoe aBseHHe HaGstoqaeTca MU y ONNCaHHOrO 3gecb Membranacyathus 
spinae gen. et sp. N., y KOTOpOro MOXKHO BUeETh OOPasoBaHHe HOBOTO y3KOrO 
HTepRaJlyMa, wWHpHHoIO 0,4—I1 mM, pa3yqenstomero WeHTpaJIbHy!0 MNOJIOCTb. 
TO OOpaso0BaHHe MMeeT Be CTCHKH H 3a4aTOUHble NeperoposKH, HO OHO 3HauH- 
eIbHO YKe OCHOBHOrO HHTepBaJyMa. Oa M3 CTeHOK OTBeYyaeT TO CBOeMY 
rpoeHwio BHYTpeHHel creHKe kyOKa (puc. 1 3), Apyrad Oosee HaNOMMHaeT Ha- 
yxKHylo. UV BHyTpeHHAA, K HapyKHasd CTCHKM HOBOPO HHTePBaJJyMa HeNocpeyr- 
TBCEHHO OTWJICHAIOTCA OT BHYTPCHHeH CTeHKH KyOKa. Kpome Toro, B IleHTpaJib- 
Oi MOMOCTH ZTOTO Ky6Ka HaG/MIOMAaeTCA Cue OHA NEPeMbIYUKA, B KOTOPOH COBep- 
ICeHHO 4eTKO BbIeIMeTCA CTCHKa, OTBeualoNad BHYTPeHHeH cTeHKe KyOKa, 

pyraa —c peqKHMMH KPYyNHbIMH NopaMH, HO NO CBOMM MpH3HakaM 3HauH- 
2JIbHO MeHee OIH3KaA K HapyKHO!H cTeHKe KyOKa, eM B Npesbiyurem curyuae. 
lexKy 9THMH CTeHKaMH TeperopoyoK HaOsiofaTb He yaeTca. Ulupuna groro. 
6pa3s0BaHHA ene MeHbIe, YEM B IpesbIyiem cutyuae (0,4 mm). 

B mectax cCOmpsAxKeHust CTaporo HHTepBaJIyMa C HOBbIMH OOpa30BaHHAMH: 
POHCXOANT YTOMMEHHE CKEICTHbIX 9JICMCHTOB HHTEPBaJyMa, YTO MOXKHO HH- 
SpIIpeTHPOBAaTb KAaK OGOCOG/MEHNe OHO YacTH OpraH43Ma OT APYFo, BOSMOKHO: 
OBpeKJeEHHOH, rye HOBbIe OOpas0BaHHA B LWeHTPaJIbHOM NOMOCTH MOrVIM 3aMe- 
ATb OTMEPILYIO 4aCTh KYOKA. Syecb, Kak HM B NpeAbiAyuyeM Cnyuae, BUAHBI M0- 
PeMeHHbIe MepeXObI OT BHYTPCHHeH CTeHKH KyOKA K Hapy2KHOM CTCHKE HOBBIX 
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o6pasoBaHHl. Oru oOpasoBaHHA TO*Ke OY€Hb TPYAHO CBA3aTb C o6pasonanue 
KOJIOHHH HJIM MOUKOBaHHeM. 
Takum 06pa30M, MbI HaGsoqaeM OOpas0BaHHA, PasBUBalouMecA B WeHTpaJlE 
HOW MOO2TH, MO CBOeEMy CTPOeEHHIO OTBeCYAIOMIMe 2IEMCHTaM OCHOBHOFO CKeJIeT 
KyOKa. BosHuKHOBeHHe HOBOFO HeMOJHOPO HHTePpBaJJIyMa WIM MHTePBaJlJyMe 
pasqelAomero WeHTPpasbHytO MOJIOCTh, C ABYMA CTeHKaMA-neperopo/KamMu 
HMWaMH — ABJIeHHe OYeHb pelKoe, HO YpesBbyalHO MHTepecHoe C TOYK 
3PCHUA NOHMMAHHA 3HayeHHA HW YHKUAM WeHTpaJIbHOK MOJOCTH HA BO3MOMKHOCT 
pacnooxKeHHA B Heli “MATKOTO Tesla» apxeouMata (‘). Oco6eHHO WHTepecH 
B 9TOH CBASH OOPasOBaHHe CTCHKH, MOCTPOeCHHOH OAHOTHIHO C HapyXXHOM CTEE 
KOH KYOKa, W HemocpeCTBeHHbIH MepexXOq BHYTPeHHeH CTeHKH B HapyXKHyK 
Jia OO6baACHeHHA MOMOOHOTO ABJICHHA, MO-BHAMMOMY, CJIeyeT MPeANOJOKUT 
HaJIM4He MOJHOCTbIO WIM YaCTHYHO CBOOOAHOH OT MATKHX TKaHeH WeHTpaJIbHO 
mouocTH. B mpoTHBHOM cJITy¥ae BOSHHKHOBeHHe NMOJOOHbIX OOpa3s0BaHHi Obi 
Obl MaJIOBepOATHO. . 


TeonoruyeckHH WMHCTHTYT Ilocrynnato 
Axkaylemunu Hayk CCCP 1 VI 1959 
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HATOAOTHA 


JI. 1. JIMMU4HHA, O. K. WHATAS, ©. ©. ADAHACbEB 
M useH-KoppecnonyentT AH CCCP H. M. OIMAHYQJIb 


OAABJIEHHE MHTOTHYECKOH AKTHBHOCTH PAKOBbIX KJIETOK 
YEJIOBEKA B KYJIBTYPE TKAHEM [IPM BO3JEMCTBUH 
MHEUBUTOPOB CBOBOJIHO-PAJMKAJIbHbIX PEAKILMA 


_ Onyxonesbie KeTKH pH Bosgelicrsun in vitro mponmuranatom (II) cy- 
IJeCTBEHHO H3MCHAIOT CBOM MeTaOOJIH3M MH TePAIOT CMOCOOHOCTb K MepeBHBKe H 
aKCNMAaHTaWHH ('~*). CreqoBaso OmKULaTb, YTO OOpaboTKa HHTHOUTOPaMH JOIXK- 
Ha IIPHBOAUTb K MOAaBJIeCHHIO Mpollecca pa3MHOXRKCHHA OMYXOVIeBbIX KJIETOK 
3 YCJIOBHAX UX poctTa. 

B HactosmeH paOoTe B KyJIbType TKaHel ycTaHOBJeHO, YTO BO3_eHcTBHe 
Hl nmogqaBnaeT MMTOTHYeCKYIO AKTHBHOCTb paKOBbIX KJI€TOK yeloBeKa (pak 
weHkKH MaTKH HeLa) u cooTBeTCTBeHHO TOPMO3HT pocT KybTypbI. IIpu onpexe- 
I€HHbIX KOHWeHTpalHax IIT stor addbext ABsIneTCH U3OHPaTebHbIM (POCT KYVIb- 
TYPbIl KJICTOK HOPMaJIbHOrO SMUTeMMA HE NOMAaBsAeTCA). 

MccenegoBaHua' NpOBOAMAMCh Ha KJIOHOBbIX IITaMMaX KJI€TOK paka IWeuKH 
MaTKH (Hela-5) uw KmeTOK HOPMaJbHOrO InHTeIMA UYeMOBeKa (580-1) *. Ky.1b- 
THBHPOBaHHe BesOCb MO MeCTOLY OMHOCJIOHHbIX TKAHEBBIX KYJIbTYP B CHHTeTH- 
uecKol cpene Ilapxepa c 0o6aBseHuem 10% cpiBOpoTKH YyenoBeKka. Tlponuuara- 
aT pacTBOPAJICA B NUTATeIbHOM cpese Np HarpeBaHHH Jo 65° B TeyeHie 10 MHH. 
Ilutarenbuasa cpela JJId KOHTPOMbHBIX KyJIbTyp (He cogepxKamasn JIL) taxxe 
mporpeBasiacb B TeyeHHe 10 Muu. B HekoTopbix cepuax onpiTos IIT pacrsopsavica 
B X%KHAKOcTH Tupose, CMellaHHOli Cc ChIBOpOTKOH KpoBH 4enoBeKa (1 : 10). IIpo- 
MWTaat IPHMeHAJICA B TpeX KOHWeHTpawuax: 0,15; 0,30 4 0,60 mr/ma. Bean- 
uuHa pH cpeyp, cogepxamel TIP, mpaxruyeckn He M3MeNsAacb. KyJbryppl 
moyBepraiucb Bo3szeuctBuio IIT wa 2 uw 3 ZeHb Mocue OYepemHOrO MaccaxkKa B Te- 
yeHne 1; 3 u 24 uac. 3aTem MUTAaTebHaA Cpela, COZepxKawlai HHTHOUTOP, 3aMe- 
HAacb OObIMHOH cpeqoH. CooTBeTCTBeHHO CMeHANACh Cpefa WH B KOHTPOJIbHbIX 
Kybtypax. B xoze 3KCMNepMeHTa BeJIOCb NPHKH3HEHHOe HaGOMeHHe 3a POCTOM 
KYJIbTYP, MPH 9TOM NOCUHTHIBAJIOCb UHMCO KJICTOK B OMNbITHbIX H KOHTPOJIbHBbIX 
KyJIbTypax (BbICeBasIOCb OJHHAKOBOe KOMYeCTBO KJIeTOK HeLa 4 HOpMa/IbHOrO 
gnuTemua). Uactb kysJbTyp (uKcupoBasacb (no WaGagaimy) HenocpeycTBeHHe 
mocule OKOHYaHHA BOsRelictBua TIP ucnycra 5 que. |penapatbl oxpalinBasucb 
TeMaTOKCHIHHOM Kapau4u, MeTHJIOBbIM 3e1CHbIM — NMpOHUHOM M 110 Welb- 
reHy. 

Murotuueckad aKTHBHOCTb ompeleiatach celyioujaM oOpasom. IIpenapar 
C KYJIbTypOl ycOBHO pasyemsasica Ha 10 none. B KaxKJOM MOIe COCUHTLIBAIOCb 
uucIO MHTO30B Ha 200 Heyelamuxca KieToK. B cryuae OombuINx KoeOaHHit 
B YHCJIe€ MHTO30B MOACUeT BEJICA B KaXKJOM Mose He Ha 200, a Ha 300 uu 400 Kte- 
TOK. TakHM 06pa30M MOJCUYHTHIBAJIOCb KOJIHYCCTBO MHTOSOB Ha 2000, 3000, 4000 
HEJCIAMLUXCA KsIETOK H ONpeleAmOcb cpeqHee 3HayeHHe Ha 1000 Kaetox. To- 
cueqHee HW CYXKHJIO MOKa3ZaTeIeM MHTOTHYeCKO axTUBHOCTH. [loxcuer MuTO30B 
MPOBOAUJICA C yYeTOM (a3 MHTO3A H UX OTKMOHEHHM OT HOPMEI. 


* [Ilramm nomyyex B aa6opatopau A. I. Tamodeescxoro. 
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Hexoroppie, ocTaBlivecd HWe*pPHKCHPOBaHHbIMH, KYJIbTYPb!l WaCCHPOBaJIHCr 

lA MPOBePKH CMOCOOHOCTH KJIETOK K aJIbHelIMeMy Pa3MHOXKeHHI0. 
BosgelicrBue Ha pakoBble H HOpMaJIbuble KeTKH IIT B KOHILeHTpallHAX 
0,3 u 0,6 Mr/mMa B TeyeHue 24 Yac. MPHBOHT K NOMHOK OCTAHOBKe MHTOTHYeCKOrLO 
nporecca, TOTaIbHOM (parMeHTawHH xpomocom (pxc. 1), Mocmezy!oulHM AHCTpO- 
(puueCKHM H3MCHEHHAM KJI€TOK, HaXOMAUMXCA B CTaMM MHTEPKNHE3a, a TAKKE 
K YTpate COCOOHOCTH KeTOK K JabHeltwemy maccHpoBannw. IIpu 9TH KOH- 
uentpamun TIT us6upatenbHoro JeHCTBHA Ha paKOBble KJIeTKH He OTMe4aeTCA 
(noqaBasercd TakyKe H MHTOTHYeCKad AKTMBHOCTbh HOPMaJIbHOTO SMMTeMsA). 
Vi36upatenbuoe Jelicrsue IIT wa pa- 


TaOanua 1 KOBbI€ KJICTKH MPOABJIACTCH MPH MeHb- 

mux KoHWeHTpaunax TIT (0,15 mr/ma). 

mete Hopmaapnntti B ran. 1 B kauecTBe NpuMepa MpHBere- 

Craqua ganas ts HbI JaHHbIe OAHOH H3 CepHu OMbITOB, 
murosa yka3biBaroure Ha U30npaTe bHOe MNOLaB- 


KOHTpOJIb|] ONbIT | KOHTPOJIb | OMDbIT JIGHHe MHTOTHYeCCKOH AKTHBHOCTH ony- 
XOIeBbIX KIeTOK. [loycueT MHTO30B Npo- 
H3BOLHJICA 4epes 5 AHEM mocue 24-yaco- 


IIpodasa 2 a 2 3 BOK OOpa6OTKH KYJIbTyp Mponumras- 
Metadas3a 39 15 23) 30 JaTOM. 
Pape 4 a “6 “3 V3 ra6. 1 BugqHO, uTO B OGpa6oTaH- 


HEIX IIT KyslbTypax PpaKOBbIX KJIETOK UH- 
CIO MHTO30B OKa3a1I0Cb B TPH pa3a 
MeHbIJe, YM B KOHTPOJIbHBIX KYJIbTY- 
pax. [lpu 9ToM Bce MATO3bI NpescTaB- 
JIGHbI HCKJIOUNTebHO MeTadba3aMH. COOTBeTCTBeEHHO 3TOMY PpOCT KYJIbTyp 
6bIuI pesKO 3aTopmoxKeH. Ha puc. 2 mpefctaBleHa pa3HHWa B pOcTe OMbITHBIX 
WM KOHTPOJIbHbIX KYJIBTYP PAaKOBbIX KJICTOR. 

TlogcyeT KleToK BO (laKOHaX C KyJIbTypaMM PaKOBOrO HW HOPMAaJIbHOTFO 3JIIK- 
TeIUA NOATBepAN U36upaTebHOe JevicTBHe IIT Ha pakoBble KeTKH. Hue 
MpHBeXeHbI Pe3yIbTaTb! OAHOTO H3 MOACueTOB, MpousBezeHHOorO yepes 5 THe 
noce 24-yacosporo Bo3sgeuctBus IIT. 


Bcero 45 5) By 36 


KoutTpoub Ont 


HeLa 1780 000 167 000 
HopMaspHbl osnuTemni 4040000 14122000 


Meuee nmpogonmKuTembHoe Bo3neticTBue IIT (1 pn 3 uaca) TaKxKe NOKa3bIBaeT 
OTUCTIHBOe H3OMPaTeMbHOe AelicTBHe Ha MHTO3bI B PaKOBbIX KJleTKaX (Ta6s. 2). 
Tlogcuet MHTO30B NpousBo_Nica cnycTa 5 WHE Mocae 1- u 3-yacoBolt O6pa6oTKH 
Kyabtyp TIT (0,15 mr/ma). 


H3 ta61. 2 BHO, YTO O6mLee UNC- TaoOauua 2 
JIO MHTO30B B PaKOBbIX KJI€TKAX YME€Hb- 
maetcs B2 u 2,5 pasa. Uucao mpodas na- ie ‘Seer 
qaeT c 9 no 1—2. B umetomxes anatba- Craxun 
3aX OOHApyXHBaloTcA xXpomocoMHble ,..., | & a 5 a 
MepecTpOHKH (XPOMOCOMHBbIe€ MOCTHI, e g g Ee es 
@parmentbi—pnc. 3). Pocr kyabtyp S aa S Bes 
3aMeyIneTca. DOPMUPyioTcaA KemMuy*Ku- 
HOOOpasHble KOMMIeKCLI (puc. 4), KO- ripopasa Tl tes bee i . 
TOPbl€C MOXKHO PACCMATPHBAaTb Kak TIpo- Meradasa| 33 Xe) 16 48 45 
ABNCHHE udpepeHUMPOBKH PaKOBbIX  Anatasa 4 2 4 2 4 
KJICTOK. Tenodasa 6 2 2 3 5) 
O6pa6orka IIT sHauuTembHo yBenu- §=——— 
4YHBaeT KOJINYECTBO XPOMOCOMHBbIX a6ep- Bcero Sy | 26 | 20 | 29 | 25 


paunu. Uuc10 MHTO30B ¢ XPOMOCOMHEI- 
MH MepecTpowKamu (pH CyMMapHOM paccMOTpPeHHH anatpas, cosxepxanluxca BC 
BCeM NpenapaTe KyJIbTypbl) B3—4 pasa MpeBbllaeT HCO XPOMOCOMHBIX adep- 


pallu B KOHTPOJIbHEIX KYJbTYpax. Cwlekyer noquepKHyTb, uTO B KNeTKaX 
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Puc. 1. OparmenTauna XpOMOCOM jeIMULeHCA KJIeETKH 
(HeLa) npu sosgefictann TIP B Konuentpaunn 0,3 mr/Ma. 
900 x 


Puc. 2. Kyaptypp) HeLa, neoOpa6otannasa IIT (a) u o6pa6otannaa B Teve- 
HHe 24 uacop TIT B konnentpanuu 0,15 mr/ma (6) 


Puce. 3. Tunbl XpOMOCOMHBIX MepecTpoeK B paKOBbIx 
KuleTKax (HeLa) 


Puc. 4. PopMupoBaHHe «Kem: 

4y2KHH) B KyabType HeLa npn 

posyeicraun TIT 0,15 mr/ma: 

a—kybtypa HeLac «xem- 

Yy2KHHOOOpa3snbIMM) KOMITJICK- 

camH, 100 x, 6 — «KemM4yxKH- 
Hb», 600 x 


i— 
- pal 
ar anRY 499 We Sy 
o ae 


HHOPMA/IBHOTO SNHTeEIHA B pesylbTaTe OOpadoTKu IIT Traxxe nosBsaeTCA 3Ha- 
MT@IbHOe YHCMIO aHatha3 C XPOMOCOMHBIMH MOCTaMH. OjHakO MMTOTHUeCKaA 
KTHBHOCTb KJI€TOK MPH 9TOM MpakTHyeckH He CHMMKaeTCH. 

Tleticrsue IIT ne orpanuunpaetca adpbextom nepectpoliku xpomocom. Max wl 
CTaHOBKH MHTO30B Ha CTauu Metada3pl (TaG. 1), 3ayepyKKN BCTYMIeCHUH Kse- 
OK B mpodasy (Ta6. 2) yKa3bIBaloT, YTO NpPONMsralaT H83MeHAeT MeTAOOJH3M 
NYXOJIeBbIX KJI€TOK B yCJIOBHAX HX pocTa HM pasMHOwKeHUA. M3BecTHO, TO XH- 
wueCKHe COCAMHEHHA, OM3KHE K NPOMMIralJaTy, [CHCTBYIOT Ha MUTOSbI, NOLaB- 
IAA B KJIETKAX CHHT€3 HYKJICHHOBHIX KUCJIOT H OKHCJIMTebHO-BOCCTaHOBHUTEIb- 
Hble Tipoeccnr (4). 

Ilepectpotika xpomocoM, BbI3BaHHaa Busgeficrsuem IIT, ananoruuua 3- 
eKTy BO3AeHCTBHA pawqMOMMMeTHYeCKHX BermectB (°) H CBOOOZHBIX paquKaJOB 
\(°). MapectHo TakxKe, 4TO CBOOOTHEIE paqKaNbl MOryT MOLaBIATh MUTOTHUEC- 
KYIO AKTUBHOCTb HHTeCHCHBHO Pa3MHOKAIOUlLHXCA HOPMAJIbHbIX KeTOK (‘,8). 
Orcioqa MOX*KHO NoslaraTb, YTO HaGsOLaeMbIe HaMH atpPeKTH! MepecTpOHKU XPOMO- 
COM HW 0JjaBseHHA MUTOTHYCCKOH AKTHBHOCTH HMEIOT B CBOeH OCHOBE CBOOOHO- 
PaquKaJlbHbld MeXaHH3M. CBoOosHbe pakvKabl npu BosgelictBuu IIT Ha Kaer- 
KH MOrYT BO3HHKAaTb B Mpollecce ero OKHCJICHHA B KJICTOYHOM cyOcTpaTe. 
| Oguow u3 mpwunH HaG6uloyaBileroca B HalIMX OMbITaX H30MpaTebHOrO 
Jeictsua IIT mower 6niTb pa3siMune B COLepKaHHA MpHpOAHEIX HHTHGUTOPOB 
B ONYyXOJICBLIX H HOPMaJIbHbIX TKAHAX. 

ABTOpbl BbIpaxkaloT GOlarosapHoctb JelicrBuTembHOMy usenHy AMH CCCP 
A. J]. Tumotbeepckomy 3a BHHMaHHe K paOoTe UM OOcyxKeHHe pesybTAaTOB. 


VucrutyTt xumuueckoH ®usnku Tlocrynusio 
Akajemuu HayK CCCP 15 XII 1959 


MucTHTyT 9KCHepHMeHTaIbHOH HM KJIMHHYeCKOH OHKOJOrHH 
AkayleMHH MeQMIMHCKUX HayK CCCP 


UWHMTHPOBAHHAA JIMTEPATYPA 


SH MoOManysaas, J. Tl Iinmmunua, WM. Meneruua, 1.9) mma 
TosBa, JIAH, 124, Ne 5 (1959).2H. M. Omauyoab,J. Il. Junuuna, H. UH. Ie- 
meBnuHa, JIAH, 125, No 2 (1959). SOFIE OM. (OMe al Hay Sidieb arse Ale ic pHaciaax. 
ILAH, 130, Ne 2 (1960). *J. Biesele, Mitotic Poisons and the Cancer Problem, Amsterdam, 
Mp8. © P. C. Koller, Ann.N. Y. Acad: Sci., 68, Ne 3 (1958). CU lle ave Ontimtiartanty 
Pepe Meo pion. HahieeC oO KO OB ALIN Ul28, Now a(956) seated nGcatesiom 
Rev. Belg. pathol. et med. exper., 25, Ne5 (1956). 8 P. Desaive, J. Garsou, 
J. Varetto-Denoel, C. R. Soc. Biol., 150, Ne 4 (1956). 
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BHOPHSHK., 


E. A. HOJKUAAEB 


M3BbITOUHAA OBYJIAUHAA NOCJIE PEHTTEHOBCKOLO 
OBJIY“YEHHA KPBIC 


(IT pedcmaeaeno axademuxom H. H. Anuuxoeotm 12 XII 1959) 


Ilo nauupm Péccen (17%), mocme OMHOKPAaTHOrO TOTAJIbHOrO PeCHTTeHOBCKOr 
o6/1y4eHHA MbillieH B Wo3e 400 r KOJHUYeCTBO KEJITHIX Te] B UX AMUHHKAX HE TOU 
KO H€ yMeHbINaeTcA, HO B TeUeHHe pHMepHoO 2 Heeb Bospacraer. Ilyrem nox 
cueTa AHI, BbIMbITbIX H3 AMUeEBOROB uepe3s 24 vaca Moce OBYJISILHH, Pécced 
WU Ip. Obwilo MOKa3aHO, YTO BCe HKEJTHIC Tea COOTBETCTBYIOT OBYJIAWHAM H UTC 
B HHTepBase oT 1,5 Jo 3,5 WHeH, a BO3MOMKHO U JO 16,5 Hew nocue OOy4eHHs 
y OCCEMCHEHHBIX CaMOK HaGsioqaeTCA MOBbIeHHOe aGOcOuOTHOe KOIMUeCTBC 
OMJIONOTBOPeCHHbIX AHI. 

SToT dakT WHTepeceH payNoOuoNorMyecKH, MOCKOIbKy WO cero BPeMeHF 
HMeeTCH OUCHb MaJIO JIAHHbIX NO BONpPOCy O CTHMYJIMpPytoujeM JeHCTBHH HOHE: 
3HpyIoulHX H3syyeHHh. Ho Hac 3aHMMasla NO NpeuMymecTBy SMOpHomornyeckas 
cTopoHa 3Toro Bompoca. B Hallux OMbITaX NO U3YYeHHIO BAMAHUA PEHTTeEHOBCKO: 
ro O6JIyYeHVA KpbIC Ha Mocmeyouree PaSBUTHe 3apOspHIeH, BOSHNAKWUX U3 OO: 
JIYYCHHbIX AUILEKJIETOK, Mbl TAK*Ke HaO/IOMaJIH 3HAYHTeMbHOe YBeMYeHHe YNCHE 
XEJITHIX Te] B AHUHHKAX MO CPaBHEHHIO C TAKOBbIM Y KOHTPOJIbHbIX KHBOTHBIX 
ConoctaBusleHue (bakTa H3ObITOUHBIX OBYJIAWUMU y OOJYYCHHbIX 2KUBOTHHIX C 39MO 
pHonornuyvecKHMH (aKTaMH J[aJIO BO3MOXKHOCTb OHOOrHYeCKH HX OCMBICIUTb 

PaOora npoBeyeHa Ha OebIX KpbIcCaX OJHOrO BOspacta, Becom 150—180 r. 
OOnyueHve NpoBovs0cb Ha anmapate PYM-3M. YcuoBua o61yyeHuA: HanpsA 
*eHHe 180 kB, cua ToKa 15 Ma, dusbTp Cu 0,5 Mm + Al 1,0 mm. @Doxycuoe 
pacctosHue 40 cm, move 20 x 20 cm. O6maa no3a 600 r. 

BaviH MpOBeLeHbl CIELYIOUHe CeEPHH OMbITOB: TOTaJIbHOe OOMyyeHNe CaMOK 
oOs1ly4eHHe OOOUX AMVIHHKOB C 9KPanusallueli NPOUNX yacTeli Tela; skpaHH3allus 
OOOUX AHYHHKOB C OOJYYeHHeM OCTaJIbHbIX YaCcTeH Tela CAMKH; OOyUeHHe OF 
HOrO AMYHHKA C 9KPaHHsallMeW OCTAaJIbHbIX YaCTeH Tea CaMKH; SKPaHH3allHs 
OAHOrO AHYHHKA C OOyYeHHeM NpounMx yacTeli Tea. 


Ta6Oauna 1 


ABjeHve H3O6bITOUHOH OBYAAIMM Mecne peHTreHoBcKoro O6myueHUA KpbIC TO 
OepemenHocTu (703a 600 r) 


Uncno *%KeaThrx Ten 


Uncwo 
6epemc HHbIX 

Kpbic Bcero Ha 1 Kpbicy 
Koutpoub 68 709 10,4-+0,3 
TotanbHoe o6s1y4ueHuve KpBIC 54 796 14,6-+0,6 
OOsyuenne C6oux AMUHMKOB Cc 9Kpa- 49 784 16,0-+0,6 

Hu3alMew MpouMx YacTe Tema 

OKpanusauuA C6ONX AMUHMKOB Cc O6- 44 493 11,2+0,4 


JIYYCHHeEM MpOUnX uacTeH Tea 
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Pe3y1bTaTbI MepBEIX TpeX CepuH ONBITOB MOXKHO BUeTb B TAG. 1. Ip o6mem 
JyYeHHA CaMOK CpeHee YHCIO KeNTHIX Te Ha OHY Kpbicy MpeBocxoyUT 
KOBOe B KOHTpOwe Ha 4,2 (omiMOKa pa3HocTu +-0,6), a np o6sTy4yeHHH H307H- 
BaHHbIX AHYHHKOB — Ha 5,6 (owm6Ka pasnHoctu +0,7). Ecnu xe y oOnyuen- 
IX 2XMBOTHDIX AHYHUKH O_WIH 9KPaHNpOBaHbl, TO pa3sHOCTb Cpequero uncna 
JITbIX TCI Ha OJHY KPbICy C TaKOBbIM B KOHTpose Oplwia HegOcTOBepHa 
80,5). M3 stax aHHDixX cueqyer, uTO NpHyNHa yBenuueHHA UNCTa OBYA- 
WM MOA WelicTBueM PeHTTeHOBCKUX Jyuell J@KUT B CAMUX AWUHHKaX. 


Ween a 2 


BeHHe CyNepoOByAWMH Nocwe peHtreHoBcKOrO COJyueHHA OHOrO AMYHNKA (03a 600 r) 


ees ; YNCIO *KeNTHIX Uneno umisanra- 
ucIO 6e- Ten nuit 

PeME HHBIX Cropoua Tema 

Kpbic 
Bcero | wa 1 Kpbicy | Bcero | Ha 1 Kpbicy 

OmyueHue OLHOTO AHY- 109 OOnyueHHoro) §6auu- 
HuKa C 3KpanHsalneni HuUKa 614 | 5,642054 || 285 192) 6220%2 
Wpouux uactTeli Tea SKpaHupoBaHHoro 
| AMUHUKA 802 || 7,420)3)| 602 | 5,5-E0,2 
KPaHHsalluAa OJHOTO 86 O6myueHHoro § aMu- 
AMUHHKa C cOsyue- HuKa 459 | 5,3--0,3 | 219 | 2,5-40,3 
HHeM Ipounx yacTeli OKpanupoBaHHoro 
Tela AMUHHKAa 602 | 7,0-+0,3 | 384 | 4,540,1 
(OHTpOb (1 por mar- 
Ki) 68 304 | 5,2+0,2 | 324 | 4,8+0,2 


OnpiTsl c o61yyeHHeM OJHOrO AHYHHKA B IKPAHHPOBAHHOHM CaMKe HU C 3Kpar 
[M3allHeH OJHOTO AHUHUKA B OOJYYeCHHOH CaMKe JlaJIM HeOMKHAAHHbIN pe3yJIbTaT 
Ta6. 2). Ha kakypili o6y4eHHbI AMYHUK B CPeHEM MPHLWWIOCb B NepBOM Culy- 
jae 5,6, Bo BTOpoM 5,3 %*KeJITHIX Tela, a Ha KaKAbIM 3an{HUeHHbIM AMYHHK — 
OOTBeTCTBeHHO 7,4 Hu 7,0. B O6yueHHbIX AMYHHKAX YHCJIO XHKEJITLIX Tel CTaTH- 
THYCCKH HEOTJIHYMMO OT KOHTpOA (pasHocTH 0,4 +0,4 u 0,1 +0,4), Ho 
} 9KPAHHPOBAHHbIX AMYHHKAX OKAZaJIOCb BNOJIHE JOCTOBEPHOe Pa3sJIMYHe C KOHT- 
JOJIbHbIMH HW 9KPAHHPOBaHHbIMH AMYHHKAMH B YUNCIe KeNTHX Tel (2,2 +0,3 un 
,8 + 0,3). Snecb MbI BAAMM COBePIIe€HHO MpOTHBONOJIORKHOe TOMY, C YM CTOK- 
iyJIMCb IPH ABYCTOPOHHEM OO YYeHHH AMUYHUKOB, Pe YBeIMYeHHe YHCa *Kel- 
‘IX TeJI MPOMCXOJHJIO UMeHHO B OOJIYYeCHHbIX AHYHHKAX; Mp AByCTOpOHHel «Ke 
KPAHH3alH AHYHUKOB 9TOT ac=pekT CHHMAJICA. 

Yuer HMNMaHTalH IMOPHOHOB, BOSHHKIIMX M3 AMM, NPOLVUMPOBaHHbIX 
ON YUCHHBIMH HW 3KPAHHPOBAaHHbIMH AWUHUKAMH, fla WUPpbl, CONOcTaBJeHHpIe 
3 TaOn. 2. B pore MaTKH, COOTBETCTBYIOULCM OOJTYYeEHHOMy SAHYHHKY, Obwio 
3 cpeqHem no 2,6, B pore MaTKH pyro cTopoubl Tela — 0 5,5, a B KOHTpoue 
t,7 HMNVIaHTauHh. Takum o6pa30M, Ha CTOpOHe OOJYYeHHOTO AMYHUKAa UMIIWIaH- 
rMpyeTca MOUTH B 2 pa3a MeHbIe ANU, YEM B KOHTPOMe (OWNMOKa pasHocTH 
2,1 + 0,3), a Ha cTopoHe 3alllMUeHHOrO AHYHHKA, XOTA H YBeJIMYMBaeTCA UNCJIO 
IMNNaHTauWH, BCe %Ke pa3HOCTb ocTaeTcs CTaTHCTHYeCKH HesocTOBepHoH 
0,8 + 0,3). Yuer pe3ysbTaTOB OTACbHbIX ONbITOB NOKAa3blBaeT, YTO B pore 
MaTKH 9KPAHMPOBaHHOFO AMYHUHKA AOBOJIbHO YaCTO OKA3bIBaeTCA MJIOJOB MHOFO 
JOuIbUUIe, UCM B HOPMe, HMeHHO — 10 8, 10 wu gaxe 12 sMOpHoHos. 

Haw jlauuple He TObKO NOATBepxKAaioT MaHHble Péccena c coTpyy. 06 
/BEJIMYCHHK KOJIHYCCTBA XKEJITHIX Te] AMUHVKOB Nocde OOYYeEHHA HeOepeMeHHIX 
“AMOK, HO NO3BOJIAIOT CeaTb CJICLYIOULee 3aKJIIOUeHHE: 

1. Ymenbulenue BeMUHHbI NoMeta, HaGmrosaeMoro y OOJYYCHHBIX %KHBOT- 
iblxX (17°), ABIMeTCA CEACTBHEM HE YMCHbUICHHA UMCa OBYIAUMH, a OUeHb BbI- 
‘OKOH AHTHHATaJIbHOM CMePpTHOCTH 3apoOspileH Ha PaHHHX CTaMAX Pa3BHTHA 
KOHeE4HO, [0 MOMeHTa HacTyIWIeHHA aTpoduyeckHX MpomeccoB B AKYHMKAX). 

2. Vi36pnirounas OByAWNA HaGtOaeTCA TOMbKO B TOM CJlyyae, eCIM eHcT- 
3H10 PCHTTCHOBCKUX JyyeH ObiwIH MOABeprHyTbl AMYHUKU (IipH OKabHOM HX 
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OOYYCHHH WJIK pH OOyYeHHM CaMKH), U scpekT CHHMaeTCA IPH 9KpaHHsall 
AMUYHHKOB, UTO YKa3biBaeT Ha HEMPHUaCTHOCTh K STOMY FOPpMOHOB NepesHeu TO 
rumousa. 

3. Onpitbl C OMHOCTOPOHHHM OO6J1YYeHHeEM AMYHUKOB MOKa3aJIH, UTO BOSPac’ 
HH€ YHCIa HKEMTbIX Tes MPOHCXOAMT TOJIbKO B 3aillHU,eHHOM AMYHHKE, a B OOF 
YCHHOM SIMUHHKE KOJIM4eCTBO HX He yBeMYHBaeTCH. OObACHHTb STO ABJICH 
MOXKHO TOJIbKO MPHHAB, 4TO HaGIOMaemMoe yCHJIeHHe JleATeIbHOCTH AHUHH 
nlocse OOYYeHUA MpeAcTaBsAeT COGO peakUHIO Ha CMTHa, UCXOAAMMH UB I 
paxKeHHOrO AHYHUKA Apyro cTopoun Tela. HeOsaronosyave B NopaxkeHH 
opraHe nepegaetca 3,0pOBoMy opraHy, KOTOPbI IpHXOAUT B BOSOY*KeHHOE ¢ 
CTOAHHE H NpOAYUMpyeT H3ObITOUHOe KOMHUYECTBO AHI. OTO ABJIEHHE eCTb, 1 
KHM OO6pa3soM, KOMMeHCaTOpHBIi Mpolecc, KOTOpPbIM CTOJIb XapakTepeH JIA Ma 
HbIX OpraHos. B yacTHOCTH, B OTHOLICHHH AMYHHKOB H3BeCTHO, YTO y Fpbi3syH 
MOCI€ OMHOCTOPOHHeH OBAPIKTOMHUN KOHTpaJlaTepasbHbId AMYHHK MpPOLyuupy 
TIpHMepHO BABOe Ooubiuee UHCIO Auu (*). [pu nopaxkennu OOOMX AMYHUKOB Ka) 
bl U3 HUX NOMyuaeT CHrHas OelcTBUA CO CTOPOHbI APyroro MH B pesybTa 
Ha pa3ipamkeHue 06a AHYHHKAa OTBeYAIOT YCKOPeCHHbIM CO3PeBaHHeM OBOILMTO: 
VizpecTHo, uToO (POJIMKYJApPHbIH TOPMOH KPOMe SKCTpOreHHOH PyHKIUHH OOM 
aeT CNOCOGHOCTbIO CTHMYJIMPOBaTb MeHo3 (MeHoreHHad PYHKUNA POMMMKYIA; 
HOH »%HAKOCTH (°)). MoxkHO npeqnoOKUTh, YTO OOyYeHHe AHYHUKOB KaKHM-" 
OO6pa30M CTHMYJIMpyeT FOPMOHAJIbHY!O JeCATCJIbHOCTb CPOJJIHKYJIOB, CICNCTBHE 
ueroO H ABJIAETCA YCKOPeCHHOe CO3PeBaHHe HM OBYJIAWHA USObITOUHOTO KOJIHUECTE 
OBOWHTOB. [lockobky YCHMeHHe NPOLYKUHH AMI, OOA3ATEMbHO ABJIAETCA peal 
ne Ha pasipaxkeHHe, HCXOAAUee H3 MPOTHBONOJIOKHOH CTOPOHbI Tea, MOKE 
YMaTb O HaJIH4HH pedIeKTOPHOrO 3BeHa B STOH peakIHH. 


VucrutyT 9KCIepHMeHTaJIbHOH Me]HILMHDI Tlocrynuso 
AkajleMHv Me@QUWMHCKHX HaykK CCCP (2800 Se) 
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B. JI. KPETOBHY wu 3. C. KATAH 


BHOCHHTE3 BAJIMHA WH ACCHMHJIALMA AMMOHHSA 
B. TIPOPOCTKAX TIWEHMLUbI 


(ITpedemasneno axademuxom A. H. Onapunem 9 XII 1959) 


Basu ABAeTCA OMHOH H3 BaxXHEHWIMX He3AMCHHMBIX AMHHOKHCAOT, KOTOPbIe 
Te3HPyIOTCA PacTeHHAMH WM MHKPOOPraHH3MaMH HM HE CHHTeE3HPYIOTCA MKUBOT- 
OpraHu3smMom. Mexyy Tem, Bompoc O NyTAX OMOCHHTe3a BaJIMHa B 3eJIeHOM 
TeHHH He M3y4eH. B Halle mpexbiqyujen paOote Mb noKa3auH (1), uTO BBe- 
HbIe B CO3peBaloM[HH KOJIOC NWeHHIbI KeTOAHaJIOrM BawlMHa (d-KeTOH30Ba- 
0MaHOBas KHCOTAa) H M30NeHWNHAa (a-KeTO-B-MeTH-H-BalepHaHOBad KHCJOTA) 
eBpalllaloTcA COOTBETCTBEHHO B BaJIMH HW H30J1ICHWHMH C OMHOBPeMCHHbIM CHH- 
HMeM CojepKaHHuA B KOIOCe TIYTAMHHOBOH KHCJIOTHI, alaHHHa H PiryTaMuna, 
) YKa3bIBaeT Ha BO3MOXMHOCTH YUAaCTHA Pe€aKUHH NepeaMHHUPOBaHUA B OMOCHH- 
3@ BaJIWHa H M30eHWMHa. 

B Hwactosie paOoTe u3yuaica BONpoc O BJIMAHHM OCBelLeHHA Ha OHOCHH- 
3 BaJIMHa U3 ero KeTOaHasOora HM Ha ACCHMMJIAWMIO AMMOHHA FoMOMaouluMu 10 
oTY MpoOpocTKaMU NWeHHUBI. 

3a JeHb JO ONbITa Y BbIPalleCHHbIX Ha BOJE MOJIOLEIX MPOPOCTKOB MIMeHHILbI 
(IHHOHW pocTtKa 5—6 cM OTJeN AM JHAOCHepM HM NOrpyxKeHHble KOPHAMH B BO- 
MpOBOJHY!IO BOAY MpoOpocTKH BbILepxKHBaJIM B TeqeHHe HOY TIpH ApKoM 
eKTPH¥eCKOM oOcBelleHuH. Takaa oO6pa6oTKa floux%KHa Obla MpuBecTH K 
eHEHHIO TIpOpocTKOB a30TOM HM K HaKOMJIe€HHIO B HMX Oe3a30THCTHIX mMpo- 
KTOB (poTocHHTesa. B onmbiTe HCHONb30BaJIM 3eJIeHYIO YaCTb IIPOPOCTKOB (B 
*KOM u3 8 BapvaHTOB OMbITa m0 2 Fr 3eeHOH MaCCbI C BaKHOCTHW 86,3%). 
MpOpocTKu MyTeM BakyyM-uHbuETpalun BBowuH: 1) Bogy; 2) 0,05 M 
etnop (NH,),HPO,; 3) 0,05 M pactsop HaTpverol comm KeTOaHawora Ba- 
Ha; 4) 0,05 M pactBop HaTpveBoli commu KkeToaHasiora Banuna + 0,05 M 
eTtBop (NH,),HPO,. Stu yetbipe mpoObl OcTaBJIAIM Mp APKOM deKTpH4e- 
OM OCBeLIeCHHM B TeyeHHe 5 4Yac., a YeTbIPe AHAJIOMYHbIX MpoOb!l Momellla- 

Ha TOT Xe CpOK B TeMHOTY. SaTemM mpoOb! dukcupopanu 15 ma 96% kKu- 
Mero 3TAaHOa WH TPMT SKCTparupoBanH KunaAWNM 80% sTaHOsOM Jo 
mero o6bema 50 Ma; KOHeUHad KOHIeHTpalluax 9TaHOa Opa 80%. 
UpTOBbIt SKCTpaKT yMapHBaH focyxa 8 TOKe Teloro Bo3qyxa, 
raToK ~=6 epepacrBopsu B 1 mai 10% BogHoro Ms30NpomaHovla, HM 
KpomuneTKoH oTOHpaiH mpoOn AIA ONpeeyieHHA AMMHOKHCIOT H 
WJIOB METOMOM KOJIMYecTBeHHOM xpoMatorpadun Ha Oymare (*, *). Tia Konu- 
TBCHHOFO OsIpeeeHUA acnaparHHa, KOTOPHIt MPOABAeTCA HHHTHIPHHOM Ha 
OMaTOrpaMMaX B BHJle 2%KeITO-KOPHUHeEBOrO MATHa, HHTCHCHBHOCTb OKpaCKH 
TOPpOro MWIOXO H3MepsAeTCA KOMOPUMeTPHYeCKHM CIOCOOOM, MbI HCNOMb30BaNH 
eTaHHe KMCJIOTHOFO FHAPOMH3a C METOJOM KOJIMYeCTBEHHOH xpomatorpadun 
6ymare o6pa3yloulelica MpW ruApomMse acnaparMHoOBoOu KucuOTHI * (*). 

13 Ta6. 1 (mpHBeqeHE! TaHHble OAHOFO M3 OMBITOB; OCTAJIbHbIe as Cxo]- 
€ pesyJbTaTbl) BALHO, Mpexkye Bcero, YTO MPOPOCTKH MMeHMIb! COfepKaT 
AUMTEbHBIE KOMUeCTBa aclaparuHa, KOTOppIi mpeoOsafqaeT Hak rayTaMu- 


* Merton paspa6otaH copmectHo c 9. Pamsacom. 
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HOM H J{pyrHMu aMMHOKHCOTaMHM. BMectTe c TeM O4€BHAHO, UTO BBeAeHHe BT 
pocrkKH covleH AMMOHHA BBbI3bIBaeT CYIeCTBeHHbIe H3MCHCHHA B CORepKal 
amujos. [Ipu sTOM KOsIMUeCTBO aCcllaparuHa 3aMeTHO YBeJIMYMBAeTCA JMUIb 
cBeTy, a B TeMHOTe OHO He MperepleBaeT CyUleCTBeHHEIX H3MeHeHHH. ATO 
KacaeTCa TIyTaMHHa, TO ero COepxaHHe B MpOpocTKaX Pe3KO BO3pacTaeT IT 
BBeCHHH B HAX AMMOHMMHOM COJIM Kak B TeMHOTe, TaK (OCOOeHHO) HM Ha CBe 
Takum o6pasom, BIMAHMe CBeTa CKa3bIBae€TCA B paSHOH CTeMeHH Ha CHHTE3e 
naparuua M raytamuna. VB 3sTOM OTHOMWeHHH TIyTaMHH OKasbIBaeTcA 60. 
aOWIbHbIM, 4eM acilaparvd: rryTaMHH OCOGeHHO 9HEPrHyHO CHHTe3Hpye: 


Ta6Omunma 


Comep2kanue CBOOOAHLIX AMHHOKHCIOT H aMHJOB B NpOpocTKaxX MMeHHIbI 
(B MHKpoMoaxX Ha TpaMM cyxoro Beca) 


Gper TemuHotTa 
S | 
+ u i S! a & & 
f 78 | Be ciel 
&-| £ ) Be Pees les zee vie 
2 S wa | Sat 2 &. Ss 2a 
Basu 7,62) 7,49 43,54) 412,48 8,351 6,66 145, 23) Zag 
TayTamun 16,504 57,25) 44,.50)/'32,,50)):44,501) 30,00) 55:25:15 Anza 
Actiaparuu 47,55 | 60,83 | 36,50} 55,30 | 46,45 | 49,77 | 35,39] 47,0 
InyTamunopad KucsoTa 12,591) 9593" 7,60) S105) 745) 18-627) 40), 23) mem 
AcnaparuHopasd KucIoTa 6,64] 4,44 3,89 | CAI | ch CA || 5) 2a 4,8! 
AnaHuu 13,28 | 40,25)12,46 | 14,85) 35,27 |/42,, 65)|/34, 99) a9em 
Cepuu 10;70:| 9,38) 5,24.) 6,05)42,93 | 9,67) 7,30) eae 
-AmuHoMacuiaHan KucqoTa 10,02) 7,54) 10,02) 44,45), 41 80)" 9,30)) 15,03) | 12am 
Jletimun 3,425) 3,68) 4.84) 2840 4, 90) sono lalond on ana 
Vs0neinun 4,29| 4,18] 2,45| 2,48] 5,46] 3,90} 38,29| 2,6 


H3 AMMOHHMHbIX COJIeH Ha CBeTy. OTO ACHO BHAHO H3 XpOMaTOrpaMMBI, pe 
CTaBJIeHHOM Ha prc. 1. Hain qaHHple, Tak %Ke KaK UH Pe3yJIbTaTbI ONbITOB Kper 
Buua wu YcneHckon (*) c co3peBaIONIHMH KOJIOCbAMH NWIeHHUbI, Kperopuya 
AkoBNeBOH (°) C 3eJ1eEHbIMH NPOpOCcTKaMH Topoxa Hi NUICHHIUbI, a TaKKe WpyN 
aBTOPOB (°), CBHJETEIbCTBYIOT O TOM, UTO PIYTAMHH ABJIACTCA OCOOEHHO NOZBY: 
HbIM H BaxKHBIM COCMHEHHEM, B KOTOPOM B PaCTeHHH CBA3bIBaeTCA HOH AMMOHH 

TlomyueHHple HAMH JaHHbIe elle pas CBHJETEMbCTBYIOT O NepBocTeneHHOH p 
JIM PlyTaMHHa HW acnaparuva B KayecTBe COeAHHEHHH ,CBASHIBAIONINX NOCTYMarouy 
B pacTeHiA AMMOHHUHpIe COM. BMecte c TEM OHH NOKa3bIBal0T, UTO CBeT CTHMYJI 
pyeT aCCHMHJIAWLMIO NpopocTKaMH MUeHHIbI AMMOHHHMHBIX COeH M OHOCHHTES < 
naparHua 4 riytamuua. B cormacun c yKasaHuaMu [IpannmsuKkosa (7), cruMyuJ 
pytoulee BAMAHHe CBeTa Ha CHHT€3 AMHJOB OObACHACTCH He JelcTBHeM cBeTA K. 
TaKOBOIO, a HaJIMYHeM B MpopocTKax OoJIbUOrO KOHYeCTBA YIIEBOJOB H KETOKY 
JOT, MOCTABIAIONLHX YrIePpOAHble «CKeeTHIy, HEOOXOAMMBIE WIA CHHTe3a acmap 
rua HW riyTaMuHa. BosMoxKHO, MpaBa, YTO YaCTHYHO cTHMYsUpyrollee Tele 
BHe CBeTa CBA3aHO C MpoweccoM qoTocuHTeruyecKkoro docdopHiupoBanus ( 
KOTOpbI MoctaBsset AT@, aBastoulyioca cieuMpHyecKHM JOHATOPOM SHEprE 
HeOOXOAMMOH JIA CHHTe3a TIyTaMWHa M3 PyTaMHHOBOH KHCJIOTHI H aMMOH: 
(°). Heo6xogumo oTMeTHTh, 4TO CBeT, Kak 9TO NOKasa KporKos c COTp., OK 
3bIBaeT CTHMYJIMpytolllee JeHCTBHe He TOJIbKO Ha OHOCHHTeS TIyTaMHHa, HO 1 
ero AuccuMHIAuIO (*°), Takum O6pa3oM, CBeT OKa3biBaeT CTHMYJHpyiolee Je 
cTBHe Kak Ha aHaOOJIN3M, TaK H Ha KaTaOoJIH3M rlyTaMuHa — 9TOrO BaxkHelime 
COC#HMHEHHA, 34HHMAaIOUerO KJIOYeBYIO MOSHILMIO B OGMeHE a3O0THCTHIX COeLHI 
HHH pacTeHua. 

M3 ta6n. 1 caegyer, uo NpH BBeeHHM B NPOpocTKH NWeEHHUbI KeTOaHasC 
BaJIMHa B HUX KaK Ha CBeTY, TaK H B TEMHOTe CHHTe3upyerca BalHH. Hu cpr 
HH OJHOBPeMeHHoe BBeseHHe B MpopocTKH (NH,)o.HPO, ne Bana Ha CHHI 
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Puce. 1. XpomarorpamMMa CBOOOZHBIX aMHHOKHCJIOT MH aMH0B 
B 9KCTpakTe 43 NpopocTkKoB NmieHHUbI. Bymara mponutana 
0,067 M dochbatubim 6ydhepom pH 6,4. Pacrsoputesb — o- 
Kpe30J1, HACbIIeHHbIH Tem 2%xe OydepHbiIM pacTBOopom. J — 
poga, 2— (NHa)2HPOa, 3 —Kertoanasor BasuHa, 4 —kerTo- 
aHasior Bamuua + (NHa)2HPOs. I—4 akeno3umna 5 “ac. na 
cpety; /’ — 4’ 9kcno3uuna 5 vac. B TemHoTe. /— ananun, 
/] —raytamun, /// — y-amunomacasuaa Kucnota, 1V —pa- 
auH, V — n3onefunn. V/ — nenoun 


JAH, r. 131, Ne 38, Kperosus, Karan 


JIMHa U3 ero KeTOaHasora. HeoOxoyuMo OTMeTHTD, 4TO AOOaBseHue (NH,)2.HPO, 
YCHJIMBaJIO Take CHHTe3 BaJIHHa M H30NeHIMHa H3 HX KeTOaHAaJIOrOB B Co- 
eBAIOWHX KOJIOCbAX MMIeHHIbI (+). CHHTe3 BaJIMHa B MpopocTKax CONpOBOx- 
JICH, KAK 3TO BUAHO U3 TAO. 1, CHHKeHHeM COepxKaHuA IyTaMMHOBOM KH- 
OTH, CepHHa, acaparuua, lyTaMuua, aslaHvva u u30uelMHa. Mp nosaraem 
STOMY, 4YTO B Mpollecce OMOCHHTe3a BaIMHa H3 ero KeTOaHaOra NPpMHUMaeT 
acTHe peakIMA NepeaMHHUpoOBaHHA STON KETOKHCAOTHI C YKa3aHHbIMH aMHHO- 
cOTaMH MH amujjamu. HeoOxoqumo OTMeTHTb, TO MOJAPHAaA CyMMa NoTped- 
HHBIX IPH CHHTese BaJIMHa AMMHOKHCJOT H AMUZOB HaMHOFO MpeBbllilaeT MO- 
PpHOe KOJIMYeCTBO CHHTeC3HPOBaHHOTO BaJIMHa. OTO, MO-BUAMMOMy, cuJlesyer, 
bACHHTb TEM, UTO OOPa30BaHHe H3ObITOUHOLC KOJIMYeECTBA OMHOM AMMHOKHCJIO- 
I (B HallleM Cylyuae BasIMHa) CMellaeT paBHOBecHe B CTOPOHY ycuseHHOrO Oxno- 
HTesa OeKa, 4TO BIeyeT 3a COOOH CHHKeEHHE COJepKaHUuA Apyrux cBOOOAHEIX 
WHOKHCJIOT, NOTpeOJIAeMbIX Ha CHHTe3 OemKOB. Ilpu 3TOM HOHbI AMMOHUA, HE 
MMyJIUpyA CHHTe3 BaJIMHa H3 ero KeTOaHaJOra, OKasbIBaJIH «COXpaHsIoMlee» 
HcTBMe Ha pacxXOJOBaHHe TlyTaMHHOBOM KHCMOTHI, rlyTaMvHa, acnaparuna 
‘Cepia Kak Ha CBeTY, TaK H B TeMHOTE. 

BaKHO OTMeETHTb, 4TO, KaK NOKa3aJIH XPOMaTOrpaMMbI Ha Oymare 2,4-qHHUT- 
o*eHHJITHApa30HOB KeTOKHCJIOT (MeToAuKy cM. (‘)), MoTpeOmeHHe BBeAeHHOTO 
pacTeHHA KeTOaHaJora BaJIMHa Ha CBeTY MPOMCXOAUT ropa3qoO MHTeHCHBHEE , 
eM B TeMHOTe. B oOo0HX cJlyyaHX 9TO MOTpeOleHHe CTHMYMpOBasOCb 
NH,),HPO,, uro, BepoaTHO, CBA3aHO C GOIee HHTCHCHBHbIM CHHTC30M AMHHO- 
ACJIOT HW O€JIKOB B NPHCYTCTBHM HOHOB AaMMOHHA UM OOslee HHTCHCHBHBIM HCMOVJIb- 
OBaHHEM Kak CaMOro KeTOaHaJOra BaJIMHa, TAK HM APyrMX KeTOKHCJOT, KOTOPhIe 
oryT OOpasoBaTbcA H3 Hero B KUBO paCTHTeIbHOH TKAHH. 

TakuM OO0pa30M, COBOKYNHOCTb MpMBeeHHbIX JaHHbIX MOKa3biBaeT, 4TO 
3eJICEHBIX MPOPOCTKax NMWEHUUbI 43 KeTOaHaIOra BaJIMHa (a-KeTOH30BaJepHaHo- 
OH KMCJIOTbI) CHHTe3HpyeTca BaJIMH, mphuem cBeT, a TaK%xKe (NH,),.HPO, 
€ CTHMYJIMPYIOT CHHTe3 STOH aMHHOKUCOTHI. [lockobKy CHHTe3 BavIMHa U3 ero 
eTOaHalOra COMPOBOKTaeTCA CHHKEHHEM COepKaHHA PIyTAaMMHOBOH KHCJIO- 
pl, aJIaHHHAa, PIyTaMMHa, acaparvva, CepHHa HU U30eKMHAa, HYKHO yMaTb, 
TO pu OMOCHHTe3e BaJIHHa M3 ero KeTOaHaJIOra B pacTeHUAX MPHHUMaeT yyacTHe 
eakKIHA TepeaMHHupoBaHia. Bmecte c TeM HalllM JaHHble ACHO MOKa3bIBaIcT, 
TO Ha CBeTY OMOCHHTe3 PlyTaMuHa H aciaparuHa W3 BBeJeHHOrO H3BHe aMMO- 
AA B IIPOpOcTKaX MIMeHHIbl MpOTeKaeT S3HAYHTeEbHO WHTeCHCHBHEe, 4eM B 
eMHOTE. 


VucrutyT Onoxumun um. A. H. Baxa Toctynuaio 
Axkayjemuu HayK CCCP 30 XI 1959 
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BHOXHMH 


P. C. HESJIMH 


‘BbIQEJIEHHE MPOTHBOrPHIMMOSHbIX AHTHTEJI 
C NOMOLIbIO ®HKCHPOBAHHOrO HA LEJIWJIOJIOSE 
BUPYCA TPHIINTNA 


(ITpedcmaeneno akademuxom B A. Duxeeaveapdmom 14 X1,1959) 


Bonpoc 0 Mouy4eHHH OWMDACHHIX aHTHTeA MPOTHB BUPyCOB MpepcTaBlA 
co6oH OJHY U3 AKTYaJIbHbIX 3aau BUPYCOJIOrMH, BaxKHOCTb KOTOPOHM He Hy Kae’ 
CA B OCOOeHHBIX JOKa3aTebCTBaX. OWHAKO B JIMTepaType HMeIOTCA NOKa JIM 
CIMHMYHbIe HCCIeTOBaHHA, MOCBALIeHHbIe pelleHHio STOM mpoOsembl. Tal 
Ucashkep (1) B cBoed pa6oTe M0 OYHCTKE AHTHTCJ YNOMAHYJI BOSMOXKHOCTD CII 
MMpuyeckoH aCOpOWu aHTHTe H3 CbIBOPOTKM BAPycoM puna, PUKCHpOBAl 
HbIM Ha KaTHOHOOOMeHHON cmMome XE-64. Toceqytoulee noakucneHHe cpesbl J 
pH 3,6 npuBoguao Kk OTUTeMJIeHHIO AHTHTe OT PUKCHpOBaHHOroO Bupyca. Lowy 
4YeHHbIe€ TAKHM OOPa30M PacTBOPbI AHTHTE Obl CNOCOGHEI MOJIHOCTbIO TOPMG 
3HTb PeMarrJOTHHauHo B pasBeseHuu | : 16. Tlo3qHee stomy »%e aBTOpy yA 
‘JlOCb Mocae pacuenJieHHA KOMMNIeKca BAPpyc — aHTHTeIO yasHTb BUpyc ocax 
eHHeM B yJibTpalenTpudyre (7). Hanocagouwaad KAZKOCTb MpesctTaBssasa CO60 
PacTBOp BbICOKOOUMLICHHBIX aHTUTe. OHAKO YNOMAHYTbIe HCCeEOBaHHA HOC! 
JH JIMIb MIpeBapUTeJIbHbIM XapakTep MH He NOMYUMIN JasibHelWero pa3sBUTHs 
Kak Ip W3ydeHHU CBOHCTB MpOTHBOBHPYCHBIX aHTHTe/, TaK HW pu IpHMeHeHH 
9TUX AHTHTe C TepalleBTHYeCKHMH HIM MHbIMH WeIAMH (HalpuMep, Qa usy4 
HUA JOKaIM3allHM BUPyCHbIX Oe/IKOB B TKAHAX M KeTKaX MPH MOMoMH cioope 
Wupylou4X aHTHTeN) uae Bcero ynoTpeOmsa1oTca tpakUHN r1o6yMHOB, cose] 
*Kaljve aHTHTeNa JIMUlb B OTHOCHTeIbHO HeOO/IbUIOM MpOWeHTe OT OCTAJIbHb 
OeIKOB. 

B cBa3H C 9THM HaMH Oba U3y4YeHa BO3MOXKHOCTh BbIJeICHHA OUHILCHHb 
MPOTHBOrpHMNOSHBIX aHTHTe/ C MOMOLIbIO BApyca rpHnna, PUKCHPOBaHHOTO 
WeMOIOZe YEPe3 OCTATOK rasOUJaKUMaTa. OTOT MeToy Gb c ycnexoM MpuM 
HeH AVIA BbICCHHA YHCTbIX AHTHTE MPOTHB CbIBOPOTONHBIX H AHUHOTO aJIbO! 
MHHOB (°,*) H MOF OKa3aTbCA MPMFOZHbIM LA MOYYeHUA MPOTHBOBUPYCHELX al 
THTe, Tak KaK (HKCHPOBAaHHble yepes OCTATOK FaJlOvJaKUNaTa BAPycHble 
PUKKETCHOSHbIC AHTHIeHbI HE TePAIOT CBOCH CMOCOOHOCTH pearupOBaTb C aHT 
Tenamu (°). 

B kayecTBe aHTurena Obll HcMOmb30BaH BUpyc rpunna A, wWramM «Ilan 
BBINCICHHbI M3 aJlaHTOMCHOH 2KUAKOCTH 3apa%KeCHHbIX KYPHHbIX IMOPHOHO 
MicTouHHKOM aHTHTe CYKHa CbIBOPOTKa KPOMHKOB, KOTOPbIX HMMYHH3Hp 
BaJIHM TEM 2Ke BAPYCOM, OUMUEHHbIM NOBTOPHOH agcop6unelt Ha opMasHHU3Hp 
BaHHbIX 9puTpounTax (°). . 

na MpHroToBleHusd :uKCHpoBaHHoro aHTurena 80 Mu CycneH3Hu OUNIIeHA 
ro Bupyca c THTpoM | : 8192 (no peakuun remarrsoTHHallyy) Obliu NoABeprHy’ 
ylbTpallenTpupyruposanHto npu 30000 06/mun. Ocagoxk Obi B3BelleH B 5 } 
cbuswosoruyeckoro pacrsopa. K 9toli KOHICHTPHPOBaHHOH cycneH3sHH qobaBul 
iM 7 F MogcyWeHHOro WesOMO3HOrO NopowiKka, OOpaboTaHHoro mo panHee on 
caHHomy metogy (*) 10% pacTBopom raovyanKunata cienyloulero CTpOeHr 
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joCA€ THATebHOrO Pa3MelUMBaHHA NOpOwloK ocTaBANH Ha 2 cyTOK mpH TeM- 
ppatype 4°, nocuie yero NpOMsBOAMIN OTMbIBAHMe NOPOMlKa OT HecBAZaBUeroca 
pyca. : | 
“PesyabTatTb uccneRoBanua. CnocoOxocts dbuKcupoBaHHoro 
ipyCa H3BJI€KaTb COOTBETCTBYIOUINe aHTUTea M3 HMMYHHOH CbIBOpOTKH ompe- 

aNaCb 10 YMeHbUICHHIO COMepKaHWA AHTHUTEJI B CBIBOPOTKe Nocme mpoxoxye- 


Ta6auna 1 


AepKanve MPOTHBOTPHNMMOSHBIX AHTHTeM UM KOHIeHTpalua Geka B CLIBOPOTKe, oO mponyc- 
KaHUA Yepe3 KONOHKY C UKCHPOBaHHLIM BUpycoM puna uM BO *pakUNAX CBIBOpOTKH, 
BBIMIeMUAX H3 KOJIOHKH 


, - | TuTp peaxuun ' | Turp peaxuuu 
KonueHtpauua| TOpMoxeHuA KonuexuTpauua| TopmMoxenua 
6 a) reMarrsoTuHa- reMarrJoTu- 
enka, % Hee 6enka, % Pag 
BopoTKa JO mpo- III @paxuna 6,18 1: 128 
nycKaHua 7,34 1: 4096 IV dpakxuua 6,32 13128 
dpakuusz 5,74 1:64 VII @paxuua - | 1: 4096 


opakuua 5,79 4:128 


WA ee Yepes KOJIOHKY, HaNOJHeHHYy10 7 © MOpouiKa c PUKCHPOBaHHbIM aHTHTre- 
OM. Bpllllequly10 H3 KOJIOHKH CbIBOPOTKY COOupasH No PpakWMAM, BHaYase NO 
mi (4 @pakuun), 3aTem no 10 Ma (3 @paxunu). B ucxoqHo CbIBOpOTKe H B NO- 
IYYCHHHIX (PpakKUMAX ONPeeAsIH 3aTeM COMepKaHHe aHTHTEeM NO peakUMU TOP- 
{O*KCHHA TeMarruoTHHalMH. IIpu npoxowAeHHH yepes BMaKHbI NOPOUWOK, 3a- 
IOHABWUMH KOJIOHKY, CbIBOPOTKa MOrla HeCcKOJbKO pa36aBuTEca. Jina Toro 
ITOObI BLIACHHTb, HACKOJIbKO TaKOe Ppa3BeCHHe MOKET BAMATb Ha MOMyuaeMble 
)E3YJIbTATbI, B HCXOJHOM CbIBOpOTKe HM COOPaHHbIX pakUUAX ONpefeAsIM CO- 
lepsKaHve OemKa mo Metogzy Jloypu (*) (Ta6a. 1). 

Kak BHO H3 Tao. 1, comepKaHve AHTHTE/ B MepBbIX (PpPaKUHAX CbIBOPOTKH, 
sbITeKWeH H3 KOJIOHKH, YMCHbIUMIOCh B 64—32 pa3a NO CpaBHeHHIO C HCXOJHbIM. 
[Takoe YMeHbIleHNe COJepKaHHA AHTHTEN HE MOFJIO 3€BHCeTb TOMbKO OT pa30aB- 
ICHHA CbIBOPOTKH, TaK KaK KOHILEHTpallua GeKa YMe€HbIUMIaCb B 9TO Ke BPeMA 
IMlb B 1,2—1,3 pa3a. CeqoBaTebHO, OHO ObIO B OCHOBHOM OOyCJIOBJIeHO CMO- 
-OOHOCTLIO (UKCHpPOBaHHOrO Bupyca cneluduyeckH M3BJICKaTb AaHTHTea U3, 
IMMYHHOH cbIBOpOoTKH. B nocaeqHel 


Mm, 
bpakUMH cofepxKaHHe aHTUTe ObWIO eon 
faKUM 3Ke, KaK H B HCXOQHOM CbIBOpOT- ; 
ce, STO yKa3biBaeT Ha <«HACHILLeHHe» rT} 


bDuKCHpOBaHHoro BUpyca aHTHTeIaMH. 

Jia oTeeHuA MPMCOeAMHHBIIMXCA 
¢ (HKCHPOBaHHOMYy sBHpycy aHTHTe 
bIIH + IIPHMeHeHbI MOAKMCJICHHbIe pac- 
[BOPbI, KOTOPble CYI€CTBEHHO He MCHAIOT 
~BOHCTR KaK MpPOTHBOrpHMMO3SHbIX, TaK 
1 pyrux BuyzoB auTuTed (*). [locae or- 
(bIBAHUA MopowKa | % pacrBopom NaCl 
T HECBA3ABIUMXCH CbIBOPOTOUHEIX Oe- 
<OB yepe3 KOJIOHKY Obl NponyumeH 1% #£Puc. 1. SmtownA aHTHTeN, NPHCOoeMHHUBIIUX- 
yacrBop NaCl, NOAKUCIeCHHbI COuIAHOH oS Se, aioe eae oH D7 
<acnoTok fo pH 2,7. BpirexaBllaa u3 
<OJIOHKH 2KUKOCTb COOupaach Nodpak- 
IMAM O6beMOM 3 MJ, B KOTOPbIX 3aTeM H3MepsAIOCh ComepKanue Oemka. Kak 
3HIHO U3 puc. 1, cofepxKaHHe Seka B NepBbIx (PpakWMAX MOCTeNeHHO NOBHIILa- 
IOCb, 3ATCM P€3KO YBeEMYMBaNOCbh, JOcTHrad MakcuMyma B XVI dpakunu, H 
aK 2Ke pesko Mayamo. Bcero ObWIO SOHPOBaHO 13,3 mr OenkKa. ? 

Bo dpaxuuax XV—XVII nocae croauusa OOpasoBbIBasica HeOONbUIOK oca- 
[OK 6eKa, KOTOPHIHi HaNOMHHaN OcajoOK, NOABABUIMHCA BO (pakUHAX C MaK- 
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Codeppxanue benxa 
S 


“vu Ww Xk Wi Mw 
Dpakyuu anoamna 


Puc. 2. Onextpopopes Ha Oymare BbijeneHHbIx 


CHMA@JIbHbIM CofepKaHvem OeKa MPH BbIeNeHHH UYHCTHIX aHTHaslbOyMHH 
(3,4). Tlocne yfauieHua ocaqka HU NOMMelayMBaHuA NO HeEMTPaJIbHbIX 3HaueH) 
pH B uacrTu @pakuni onpexenAM MO peakMH TOPMOKeHHA remarrsioTHHAall 
cojepKanue aHTuTet K BMpycy rpunna A, ura «Ilan» (Taba. 2 

Kak BuqHo 43 Ta6n. 2, Bce H3yueHHble (pakUHH sToaTa Obl CHOCcOOE 
TOPMO3HTb TeMarrIOTHHALMIO, NIPHueM HEKOTOPHI€ B BECbMa BbICOKOM Pa3BeH! 


Tao mum ame 


Coygepxkanue BO (pakuMAX dJIOaTa aHTUTeN K Bupycy rpunna A; wramm «IJan» 


PaspegeHue, Mp KO- PaspejleHue, Ip 

@pakuusa | ComepxanHue TOPOM oTMeyeHa @®pakuuan | Comep»xanue KOTOPOM OTMe¥eHAa 
mosiHad 3anepKKAa smoata | 6enKa, wr/ma MowHaA 8ayepKKa 

amoaTAg |QOexka, fr/an reMarrJuoTHHan un oa reMarrJuoTHHalun 


VI 145 4: 128 XIV 275 1:542 
VIII 120 13256 XV 410 1:1024 

Xx 180 1: 256 XVI 1020 1: 2048 
XII 240 11256 XVIII 65 1:16 


Huu (1 : 1024-1 : 2048). Bombutemy coyepxanuio Geka COOTBETCTBOBAJIH U OG 
ylee BLICOKHe TUTpHI. PaHee HaMH ObWIO HalieHO C MOMOLLbIO PUKCHPOBaHHO"O H, 
6yMare BHpyca, 4TO B CbIBOPOTKe KpOHKa, HMMYHH3HPOBaHHOrO BHpycol 
rpunna A, c TuTpom | : 1024, cogepxkutca 500 pr/Ma cnelupHyeckHX aHTHTe, 
(°). WntepecHo OTMeTHTb, TO Mpy 
MePpHO TaKHe 2Ke COOTHOWEHHA MEK 
KOJIHYeCTBOM OelKa HM THTpaMH aH 
THTeN ObWIH HaleHbl IPH usyyeHH: 
dpaxuni XIV—XVI. 
CneunpuyHocTh OOHapyKeHHO! 
CMOCOGHOCTH 9JI0ATOB TOPMO3HTb Fé 
MaIrsOTHHaluio Oblia MpoBepeHa — 
MepeKPeCTHBIX PeaKUHAX TOPMOXE 
HHA PeMarrviloTHHalHu C APyrumn ce 
poTHmaMu Bupyca rpunna (A, WITaM 
«Koc» vu Jl). BTo Bpemsa Kak remar 
PIOTHHAUMOHHAA AKTHBHOCTb BUpy 
NPOTHBOrpHMMosHEIX aHTHTel (a) Hu cHIBOporKH C4 A, MouHoctbio HelitpamusoBé 


Kponnka (6). Bybep  Megquna-seponatosnii ach (pakuvei XI B pa3sBeqeHH 


pH 8,6; 12 4ac. 1: 256, sta we cbpakuua 6yny4 

awe HepasBeseHHOH, He JeHCTBOBE 

la Ha Bupycbl As u JI. Buijenenuble sii0aTbl MosaBAIM pasMHOmKenve BUpyc 

rpunna A, wramma «Ilan» B KypHHbIxX 9MOpHonax. Ilogo6noe Helitpamusyromle 

AeHcTBHe Ob CHelupuyHIM, H6o AOOaBeHHe Sm1OaTa K BUpycy rpunna Jw 
BIIMANO Ha pPa3MHO*KeHve MocieqHerO B KYPHHbIX 9MOpHOHaXx. 

Takum 06pas30M, B NOJIyYYeHHbIX HaMH 9OaTaX COMep auch cnewuduyeckH 
aHTHTea NpOTHB BUpyca rpunna Ay, KOTOpBIe ObWIM CNOCOOHbI KaK TOPMO3HT 
PeMarrJOTHHalMO, Tak M HeHTpalM30BaTb AeicTBHe STOO BUpyca in vive 

Tlocne OTMbIBAaHHsA OT aIOUPylollero pacTBopa :buKCUpOBaHUbili Bupyc Onl 
clocoOeH K 34XBaTbIBaHHi0 HOBBIX NOpuuli ANTHTe KaK H3 MMMYHHOL CbIBOPOTKY 
Tak WM 3 310aTOB aHTHTeN. 

Hamu Obllo npoBeyqeHo Takx%Ke U3yyeHHe BBI,eeHHEIX aHTHTen MeTOO: 
aeKTpoopesa Ha 6ymare. [IpeqpaputembHo GenKH SuKOaTAa KOHILCHTPUpOBaJIHC 
OcaxKCHHeM Cybchatom amMonus. V3 puc. 2, rye npeqcraBmeHbl NOJIyueHHD 
SEKTPOoperpaMME!, BHAHO, YTO B SMIOATe COMepKATCA JMU OeKH c NOLBUA 
HOCTbIO CbIBOPOTOUHEIX y-rOOyHHOB. 

Tlonyyenubie mpenapatsl anTuTen O6saqasu JOCTaTOUHO BBICOKOH cTeneHD 
YHCTOTHI. ITO cmekyer HE TOKO U3 SIEKTPOPopeTHYeCKHX JaHHbIX, HO H F 
YBeIMYCHHA MpUOAM3MTeEIbHO B 36 pas OTHOMeHHA MEY cocoOHOCTHIO K TO} 
MOOKCHHIO TeMarrJOTHHALMM M KOJIMYeCTBOM OenKa B Ipenapate no cpaBHeHM 
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#aKMM 2Ke OTHOWCHHEM B HCXOQHOM cbiBOpoTKe (Tabu. | u 2). Bee xe HyxHO 
TbIBATb, YTO IPHMeHEHHble HAM Kak JIA HMMYHH3alLM KPOJIHKOB, Tak UW AVIA 
Call Ha WeI0OI03e BUPYCHble MpenapaTbl ObWIH NOMyYeHbI TAKMMM CrHoco- 
M, KOTOPBIMH, BUAHMO, He/Ib3A BbI,eIHTb XHMMUeECKH UNCTOrO BUpyca. Ha- 
y C BUPYCHbIMH OeIKaMH B HHX MOFIH HaXOQUTbCA OeKU asMaHTOUCHOL 
AKOCTH MH OeKH POPMaJIMHH3UpOBaHHbIX 29puTpounToB. [lostromy BO3MOxKHO, 
B 9/K0aTbI NOMA M AHTHTeAa K OCIKOBLIM NPHMeCAM. OTH aHTHTeNA, Tak *Ke 
HM IIpOTHBOrpHNNOsHble, MOryT HMeTb MOABMKHOCTS y-riobyiuHoB. Jina 
YHEHHA BOMpoca O CTeNMeHH UYHCTOTHI MOJYYeHREIX MpOTHBOrpHMMO3HbIX 
HT@JI HYXKHbI AONOJIHHTeIbHbIe HCCMEOBaHUA. 
Ha OcHOBaHHH MpHBeACHHBIX BILE JAHHbIX MOXKHO CUHTATh YCTAHOBJICHHDIM, 
@UKCHPOBaHHbI Ha WemO03e BUpyc rpuuma pearupyer c cOooTBeTCTBY10- 
MM aHTHTeaMH H M3BJIeKaeT HX H3 HMMYHHOH CbIBOpOTKH KposmuKka. [logzKuc- 
HHbIMA PacTBOPpaMH MOXMKHO OTULENUTb MpHcoequHUBIMecA aHTuTena. Tony- 
eMbIe MPH STOM 21OaTHI COepxKaT THNOcHeLMpuyecKhe BUPycHelTpasH3syr0- 
€ aHTHTesa C SIIeEKTPOopeTHYeCKON MOABUKHOCTHIO CLIBOPOTOUHDIX Yy-rio06y- 
HOB. 
_B 3aKuouenHe MpHHOLy riyOokylo OlarogapHocTb mpod. B. MU. Topapuuu- 
MY 3a ILCHHbIe COBETEI IPH MpoBexeHuu paboTH, a TakxKe B. H. Pepmanosnyy 
“OcaxkKeHHe BUpyca B yIbTpallenTpnudyre u E. C. 3ammanH3on 3a mpeqoctTaBue- 
ie BupycoB rpunna Aj u JI. 


VWUncTutTyT palwanvoHHOK Hu @M3HKO-xuMuYeCKOH OnoOrHH Tloctynusio 
Akajemuu HayK CCCP 9 XII 1959 
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Jloxazayn AkafwleMuu Hayk GCccP 
1960. Tom 131, Ne 3 


BHOXH MH. 


r. MW. PAMEHCKAS, TP. M. TEOPPHEB, JI. C. MHJIBMAH, 
B. JI. MAHTbEBA u H. B. 3BAPCKHH 


®PAKIMOHHPOBAHHE PHBOHYKJIEMHOBOHM KUCJIOTHI 
ILATONJIASMbI OBPABOTKOM ®EHOJIOM 


(ITpedcmaenexo axademuxom A. H. Onapuxeim 21 XII 1959) 


BoubuiMM JOCTOHHCTBOM OMMCaHHbIX B MOCMeAHHe FObl METOAOB NOMyYeHh 
HYKJICHHOBbIX KHCJIOT C MOMOLbIO OOpaboTKH cbeHouIoM ('~*) ABAHeTCA TO, 41 
9TOT Pe€aKTHB ObICTPO HHAKTHBHPYeT TKAHEBbIC HYKJeCa3bl, MOSBOAA MOMY4H1 
HeerpaqupoBaHHble HYKJICHHOBbIe KHMCJIOTHI. Pe3syibTaT PeHOJIbHOH OOpaborTK 
pH TeX HIM HHbIX pH 3aBHCHT OT THNa HYKJICOMPOTeHAHOFO KOMMVIeKCAa, T. ¢ 
OT NpHpogb! Geka, BXOAUIerO B ero COCTAB, HW XapakTepa ero CBA3H C HYKJICHHC 
BoH KHcsloToH (°). PHK, mepexonzamaa B BOqHY!O (bazsy Mpu OOpaboTKe cMecsb! 
menoa pH 6 u 0,14 M NaCl, mMoxer OpiTb pa3qemeHa C MOMOMbIO COeBOT 
(bpakWHOHMpOBaHHA Ha «BBICOKO»- HM «HA3KOMONMMepHbIe» PHK (4,5). 

B HalllMx OMbITaX, MOCTABJICHHBIX C LeJIbIO HCMOIb3OBaHHA (PCHOJIbHOFO MeT¢ 
Wa BbIACeCHHA HYKJICHHOBbIX KHCJIOT B AaHAJIMTHYeECKHX WAX, OblIO OOHAPyK 
HO, ¥TO B BOJHY10 (ba3y, IPH BCTPAXHBaHHM FOMOreHaTa TKAaHH C dbeHovIoM PH 
nepexoquT He Bca PHK, npnyuem gona PHK, ocratomasca B OcayqKax, HeOJUHé 
KOBa B rOMOreHaTax Pa3JIMYHbIX TKaHeH. Tak, Ip OOpaOoTKe cese3eHKH KpbIC 
B OCaJKe OCTaeTCA HE3HAYMTeIbHaA YacTb (OKONO 2%) Bceli PHK, 8 romoreni 
Tax neyeHH 5—l10%, a B onbiTax c noukoH 10—20%. Cxogupie WaHHbIe Ob 
nojyyenbl Cudatann u Ap. (*). Peoprues u Mantbesa (*) o6HapyxHIM, 4TO NOM 
Je PeHObHOK OOpaOoTKH B MpOMexXKYyTOYHOM COe COXpaHAIOTCA Lesble Ap 
mpHuem B Hux noMuMO JLHK npucyrcrsyer PHK sgppnuek u OcTaTOUHBIX xpi 
MOCOM. OHaKO KoOuIHuecTBO PHK «eHoubHbIX Aep» 3HAUHTebHO MeHDbILIe, ue 
oOulee KOHYecTBO PHK, ne nepexoganee B BOAHBIM SKCTPaKT IPH eHOIbHO 
oOpaOorke romorenata. IlosToMy MbI IpeANO/IOXKHIM, YTO B UWHTOMIa3Me TaKkx 
mpucytctsyer dpakuua PHK, we ocBoOoxatomjaaca npn penombHon y 
IIpOTeHHH3aluH. 

na MpoBepku sToro mpe_nomoxKeHHA M3 TOMOreHaTa MeYeHH KPBICbI 
0,25 M caxapose yqaalu Alpa M HepaspylWieHHble KieTKH WeHTPUcyrupos: 
uHeM pH 900 gB Teuenne 10 MHH., K HaqocaqouHot pakunu TobaBnaau 1,5 / 
NaCl Xo koneynoli konentpanuu 0,15 M u BcrpaxuBasu ee C paBHBIM OObEMO 
benona pH 6. Tloce wentpnyrupoBanua 4 yoaneHus BO_HOH dasbI NpomMerxky 
TOUHBIA COM M HAXHUH OCaOK NOBTOPHO SKCTParvpoBaJ B TOL xe CUCTeM 
Bpis10 OOHapy2KeHO, YTO B STHX YCIOBMAX B BOMHYIO dasy MepexozuT 90—95 ‘ 
PHK, a 5—10% PHK ocraerca B cBA3aHHOM cocTOsHHH. TlockompKky PH. 
«PeHOJIbHBIX AEP» MO*KET ObITh 3aTEM YACTHUHO U3BeUeHAa (ppakuyua 9—axcrp; 
rupyemaa) oOpa6orkoli B cucTeme c uHbIM pH denoua uM MOHHOM CHAI G 
MbI H3Y4HJIN PesyJbTaTbl APyrHX BapHaHTOB (beHOMbHOK O6padoTKu. Jlenporel 
Husaiuio PHK Bein B ofHOM M3 Cmeyroulx cucTem: denon pH 4,7 —H.¢ 
dbenon pH 4,7—0,14 M NaCl; denon pH 6,0 — H,O; denon pH 6,0 — 0,14 7 
NaCl; denon pH 7,8—7,4—0,14 M NaCl. 

Bo Bcex culyyaax KoMYeCTBO «HesKcTparupyemoliy PHK 6pnino ipHO1H3! 
T€JIbHO OJHHAKOBBIM. 
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Hlanee MbI BbIACHAJIN, C KAKHMH (PpaKUHAMH WHTONA3MbI CBASAHbI TPH THe 
HK: «BblcOKONOAMMepHaad», “HA3KONOMMMepHas» HW «HeaKcTparupyeman». [in 
oro 3 WHTONMa3sMaTHYeCcKON tbpakWHM POMOreHaTa BbIZeIAIH MUTOXOHAPHH, 
HKPOCOMbI H Hagocayouny!0 PpakWHio C NoOMonbIO AudepenuasbHOrO WeHT- 
upyrupoBanua no Xorebymy u IHeligepy (°), kaxkayio u3 dpakuni cycnenyzu- 
opau B 0,14 M NaCl u o6pa6arteisamu cbeHoom pH 6. Skcrparupyemyto PHK 
aszeAJIM Ha BbICOKONOJMMepHylO H HH3KOMOMMMepHy!O OcaxKyeHvem 1,5 M 
NaCl. Heskcerparupyemyro PHK onpegenaiu HenocpegcTBenHxo no Imugty w 
anHraysepy (°) HIM MpeqBapuTenbHO usBNeKaH ropsunM 10% NaCl. 


Ta6Oanua 1 


Cogepxkanve pasHbix Tulos PHK b WuTomma3smMaTHueckux (pakUHAX MeveHH KpBICHI 


Uutonsasma | Mutoxouzpuu| Muxpocoms | Hamocagounaw 
2K HAKOCTb 
Tunnt PHK 
Bur % Ha 
cHIpoti Bec B MpoOmeHTax OT cCOAepRKaHHA B WHTOMNMASMe 
Bceero 313 21 65 14 
B mpoventax oT oOtlero cozepKanvA B WaHHon 
dpakuuH 
SKCTparupyemMaax mph deHombHoOH 
o6paboTKe 
BbICOKONOHMepHax 85 91 94 32 
HH3KONOUMepHan 10 2 il 63 
He skcTparupyemaa pu @enombHot 
oOpadorKe 6 7 | 5) 5 


Kak BHHO H3 TaOn. 1, MpeqcTaBAAioMel pesybTAaTbl OMHOFO H3 THITHUHBIX 
ONbITOB, IIpakTHyeckH BCA HH3KONONMMepHad PHK orxppiBaetca B Hafocayzou- 
HOH cbpakWuu romoreHata (HeOObIOe KOMYeCTBO HH3KONONMMepHOK PHK Bo 
(pakUHAX MHKPOCOM M MHTOXOHAPHH MoxeT ObITh BbICOKONONHMepHOK PHK, 
OcTaBllelica B pacTBope (°)). BpicokomomumMepHaa HM HeaKcTparupyeman PHK 
pacnpeyelsaoTcA Mey BCeMH (PpakKUWHMH, MAKCHMYM HX MpHXOANTCA Ha MHK-~ 
pocomp!. Bepoaruo, H Ta W Apyraa cBaA3aHbI C pHOOHYKJIeONpOTeHAHbIMH rpaHy- 
JiaMa MuTOxoHApHt (2°), Mukpocom (14) u ymbTpamuKpocomamu (7%). 

Ja Toro 4TOObI BLIACHUTb, IpemiecTByIoT WH 9TH TpH Tuna PHK B TKkaHH 
WIM MpOcTO MpOWCXOAUT BTOPHYHOe CBASbIBAHHe MH yepxanHe uacTH PHK, 
ObII U3Y4eH HYKMeOTHAHBIN coctaB dpakunh PHK wuTonma3mbl meyeHu KpbICbl. 
Pasmenenve dpakunii Bemu B cucreme denon pH 4,7—6—0,14 M NaCl. 
Pa3meneHue HYKJICOTHIOB MPpOBOAMIH xpomaTorpadHelt Ha Oymare no Mara3anu- 
Ky (2"), COOTHOIeHHe MEKTY HUMH ONpeseAIH CnHekTpomoToMerpHyeckh — 
no Cnupuuy u Benosepcxomy (1°). Momyuenupie pesyibtTatpl (Ta. 2) noKasbl- 


TaOauna 2 


HykaeoTuyuplit cocran pa3Hbix TuNoB PHK WuTomlma3sMbl MeveHH KPBICbI 


ed ea RR ely rls 
Tunt PHK | - - 7 
B MOJIAPHBIX NMpOWUeHTax 
| 
QKcTparupyemana upH de- 
HOJIbHOH OOpaboTKe 
BbICOKONOIMMepHan 19,4 Sale PO) 20,4 0,95 
HH3KONOJMMepHan 21,0 29,8 2950 20,2 4,00 
He akctparupyemaa pu 
benompHo C6paborKe |23,3—25, 0/27 ,5—29, 8/25, 6—26 , 6/21, 6—22,3] 1,08 
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BalOT, UTO HYKJCOTHAHbIi COCTaB BEICOKONO/MMepHow H HusKONOMMMepHoH PHI 
pasiMyaeTca Maso, TOra Kak HesKcTparupyemaa PHK sameTHO oTuMuyaeTca 0 
WBYX Apyrux dpakiuli Mo cosepxKanMio aeHUOBOH M WATHAMOBOH KUCAO 
Cnelyer OTMeTHTb, 4YTO COcTaB BCeX TpeX THMOB WHTOMIasMaTuyeckolt PHK 
HeECMOTPA Ha pasiM4yua MexLy Cobol, oTBeyaer MpaBusy Uapradda: A + I] = 
= =biy. 

Takum 06pa30M, JaHHble 10 HYKJeOTHAHOMY aHaJIM3y NMOATBepxKAaoT cy 
UCCTBOBaHHe B IMTOMIasMe TpeX pa3IHUaIOMIUXCA NO CBOeMy COCTaBy H CBOK 
cTpam Tuno0B PHK. Tlockonpxy HeoquHakoBoe OTHOMeHHE K PeHOMbHOK OOpa 
OOTKe OTParKaeT pa3sH4NA B CTPYKTYpe HYKJCONPOTeHAHbIX KOMIWJICKCOB, MOXK| 
HO llOJlaraTb, UTO pOwIb Tpex THNOB PHK 8 oOMene BeliecTB B KJIeTKe He O[Ha bk 
Ta me. 


Ta6auna 3 


Bxsouennve P** go @pakuuun PHK uutonmasmbl WeyeHH KPbICHI 
(oTHOIMeHMe yyembHO akTHBHoctH PHK Bs fanHon dpakuun 
K yJe@NbHOH AaKTHBHOCTH BEICOKOMOMNMepHor PHK) 


In vitro In vivo 


Tunn PHK i 
On. Nei | On. Ne 2] On. Ne3 |] On. Ne4 


OKctparupyemasa upu de- 
HOJIbHOM OOpaboTKe 


BbICOKONOJMMepHad L0 1,0 1,0 AO) 

HH3KONOJIMMepHan 4,4 M8) DZ 2,4 
He okctparupyemana mpu 

(beHOMbHOH OOpaboTKe 35 Be ics Dee 


Panee ObWwIO NOKa3aHO, UTO B KJIeTKaX ACIHTHOFO paka OpJuxXa HeESKCTparu- 
pyemas aqppiukosaa PHK (H) sxsouaet P®? B 80—100 pas OnicTpee, 4eM BbICO- 
KonNOHMepHad PHK yutonsmasmpr (7). CuO6aTaHu W Ap. OOHapyxXKHJIM 3HaUHTeWIb- 
HO Ooslee BEICOKOe BKIIOUeHHe P*? B PHK, He jenpoTenHu3upyemyto deHosIOM, 
4yeM B U3BueKaemylo PHK (°). OcTaBaocb HeaACHbIM, OOYCJIOBJIECHO JH 3TO O0- 
CTOATEJIbCTBO TOJIBKO IpHcyTCTBHeM B ocaqke PHK qeHoubHbIX aqep, HIM He- 
pactsopumaax PHK wuronma3Mbl TakxKe OOlaqaeT Oombiuleli CKOpOcTbIO 6uOCHH- 
Te3a. 

OnbiTbi No BKO¥"eHHIO P*? Bo @pakunH WuToMIasMaruyeckoh PHK neyeun 
KPBICbI ObIIM NOcTaBJeHbI in vivo u in vitro. In vivo *XHBOTHBIX 3a6uBaIM 4epes 
2,5 yaca Nocie BHYTpHOpIowwMHHOrO BBezeHua P%?, uHKyOalMIo cpe30B neyeHU 
in vitro mpoBoguiM mo mponucu Cu6aTauu (°) B reuenne 2 uac. Tlocne uHKy6a- 
IMM TKaHb TleyeHH rOMoreHHsupoBasH B 0,25 M caxapose, nomyyanH WuTONIa3- 
MaTHYeCKy10 (PpakUHiO UH BbILeMAH U3 Hee HH3KO- HM BbICOKOMOHMepHyto PHK. 
He skxcrparupyemyio dbenosiom PHK uspaexaam ropsuum 10% NaCl. Ouucrky 
HykseoTuZ0B PHK nposogumn no Maxyemto u Papemo (14). U3 ta6n. 3 cleqyer, 
uTO BKJIOUeHHe P** B HesKcTparupyemy1o PHK B HecKObKOpa3 BBIIe, YEM BKJIIO- 
yeHHe B BbICOKONOMMepHyi0 PHK u BenunHa ee yAeNbHOM AKTHBHOCTH O61H3Ka 
K YJ@JIbHOM aKTMBHOCTH HU3KONONHMMepHOH PHK. Vsmepenue yenbHoll aKTUB- 
HocTu PHK «eHoubHEIX aJep> NPOBOAMIOCh JMLUb B YACTH OMEITOB H MOSTOMY He 
IPHBeeHO B TaOAMLe. OHAKO HEOOXOUMO OTMETHTb, YTO BKJIOUeHHE B AeEpHY1O 
PHK snauntebHo mpeBbilliaet BKOUCHHE He TOJIbKO B BbICOKONOJIMMepHyW, HO 
B HeskcTparupyemyio PHK wutTonasmpl. CyeqoBaTebHO, O4eHb BbICOKaA 
YHeIbHat aKTHBHOCTb HeakcTparupyemoH PHK mpu o6pa6orKe cbenosom wWelb- 
Horo TOMoreHatTa B onmbiTax CuOaTaHH u Ap. (°) 3aBHCHT, B MepBy10 Ouepeb, OT 
mpucytTcTBua PHK dexnombHpix aqep. 

TakuM 06pas0M, MO%KHO KOHCTaTHPOBaTb CYIMeCTBOBaHHe B IHTONMA3sMe 
10 KpauHeli Mepe Tpex Tumop PHK, pa3muuaiomuxca Mexny cool mo THIY 
HYKJCONPOTeHIHOrO KOMMIeKca, JIOKaJIH3allMu, HYKJeCOTHAHOMy cocTaBy Hu 
CKOpocTH BkJIONeHHaA P??. 
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Bonpocbi 6onee TOUHOH BHYTPUKJeTOUHOH MOKaNM3allun pasHbix THn0B PHK 
| fpaHyax, UX pOuJIM B OMOCHHTeTHYeCKHX Mpoueccax H T. Ml. ABMAIOTCA Mper- 
eTOM JaJIbHeHIWUX HCCIeAOBaHHH Halleli abopaTopuH. 


VMHcTHTyT MopoviorHuv 2%KHBOTHEIX uM. A. H. Cespepnosa Ilocry nae 
Axayemuu HayK CCCP 10 XII 1959 
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Jloxxayn Akanwemuu nayx CCCP 
1960. Tom 131, N 3 


BHOXHMH} 


M. A. XEHOX, E. A. KY3HUEBA u B. ®. EBAOKHMOB 


JIEMCTBHE TAMMA-H3J1Y4YEHHSA Co HA PACTBOPbiI CAXAPO3bI 
(ITpedcmaeaeno, axademuxom A. ®. Hoppe 15 XII 1959) 


Panee HaMu ObINO NOKa3aHO, UTO NOX BAMAHHeM HOHH3HpylomeH payvallu 
MOHOCaxapa, JMCaXapH{bI WH BbICOKOMOJICKYJIAPHbIe yreBOAbl MOABeprarorc 
OKHCJIMTeIbBHOMY HW PHpouMTHyeckomy pacimenseHuto (?,7,4). B cBa3H C 9STHI 
MpelcTaBaIO HHTepec OM2Ke BLIACHHTb POJIb MPOLYKTOB paMOH3a BOI 
CBOOOZHEIX payquKasioB OH, HOs, a takxe HO, B payMallMOHHO-XHMHMUeCKH, 
H3MeCHCHHAX CaXapO3bl. | 

Wctouunkom y-n3lyyenua caryxus Co® axtuBHocrbio ~ 900 Cu. MomHocr 
nospt 4,1—10,5-101® 9B/ma-cex. OOmyueHnto nogzBepramncb 0,1 M pactsopt 
caxapO3bl, YHCTOTa KOTOPOM OblIa NOATBeEpxKeHa CNEKTPOPOTOMETPHYECKHM 1 
xXpoMaTorpaduyeckuM aHamH3amu. MerogzuKa OOyueHHA NpHBOAHacb paHe 
(7). CneKTpbl norsjoujeHHA CHHMaJIHCb Ha cneKTpodotometpe C®-4, cbopMaib 
Aeruy onpexeianu m0 MeToxy, IpHBeyeHHomy B paooTe (°); pH u3smMepsauin c M0 
MOIIbIO CTCKJIAHHOFO aeKTpoya Ha JIII-5. KomuuectBeHHoe onpesenenue pyK 
TO3bI IPOBOAHJIH C MOMOMIbIO XpoMaTorpadun Ha Oymare (*). Jia 6onee nonHOr 
pa3eIeHHA BeleCTB, HAHECeHHbIX Ha Oymary (JleHsaOpuKka Ne 2), nocmeqHA: 
NOCJI€ BbICYLIMBaHHA Ha BO3LYXe TpeXkpaTHO MoMemlaacb Ha 24 4aca B WHJIHHD| 
c pacTBopuTenem. XpoMaTorpaupoBanhe OpraHHyecKUHX KHCJOT OCYMIeCTBIA 
JOCb B pacTBopuTeiax: 1) A-OyTHJIOBbIM CNHpT, HaCbIeHHbI Bozo, | A 
CH;COOH (°) 4 2) a-6yTuoBbii cnupt-19, HCOOH-1, H,O0-7 (°). Mepex xpo 
MaTOrpaHpOBaHHeM paCTBOPbI CaXapO3bl NepeBOAWINCb B AMMOHHHHbIe COW 
MW 3aT€M BbINapHBaJIMCh NOX BakyyMoM fo 1—2 ma mpu 40°. Jina npoBejenui 
ONbITOB B BakyyMe (10~? mM pT. cT.) CTeKMAHHY!O aMnyJly, cosepkamry1o ~15 M. 
uccsleqyeMoro pacTBOpa, 3aMOpaxXHBaJIH HM SBaKYHpOBaH. SamopaxkuBaHH 
PacTBOpoB M 9BaKyallMi0 Ta30B MOBTOpAJH He MeHee 2—3 pa3, nocme yer 
aMnyJy 3anauBau HW NoxBeprasu oOyueHuto. PacTBOpbl TOTOBHIM Ha TPwxKII 
leperHaHHod Boge. KomuyecTBO NOrOueHHOH SHEP H3yYeHHA YUHTbIBaJIOC 
dbeppocybcaTHbIM MeToqoM. Brixoy peaxunu Fe**—>Fe®* npuxumascs pasHbl 
15,6 uoHoB Ha 100 9B. 

Tog BAMAHHeM Y-J1ydeH B pacTBOpax CaxapO3bl IIPOHCXOAUAH CyULeCTBeHHEI 
XHMHUeCKHe H3MeHeCHHA. C MOMOMIbIO Ka¥eCTBEHHOFO XpomaTorpaduyeckor 
aHasH3a OblI0 OOHapyxeHO, uTO B 10-?—10-1 M pacrsopax caxapos3bi npu of 
AyueHHn 030K 5,83 -10°° 5B/m oOpasyerca MypaBbHHad KHCJIOTA HW OTCYTCTBY1O 
MIHMKOJIeBad, YKCYCHad HW PlOKOHOBaAd KHCIOTH. Ilocne o6nyyenua B 107! A 
pactBope caxapos3nl pH cun3uvica c 6,18 go 2,90. 

IlpoBeqeHuble HaMH OMNBITHI NOKa3aJIM, 4TO Ip OOyyeHuH CaxapoO3bI, OKHC 
JIMTeIbHBIC PCaKUHH, BbISbIBalOMMe OOpasoBaHHe H,CO, mporekator mpaKTr 
YeECKH C OJMHAKOBOH SipPeKTHBHOCTbIO KaK B PaCTBOPe, HaCbIJeHHOM KUcJOpC 
ROM, Tak H B 5BaKYHPOBaHHEIX pacTBopax. Ms puce. | cmenyer, uTo B O6OuX cary 
yaax KoMYecTBO H,CO c BEIxoqoM ~0,06 Momekyabl Ha 100 9B BospactTaeT Ip 
OOJIYYeHHA Jo3saMu B Npefenax Jo ~4-10*° 5B/ma. IIpu BosgelicrBun Gomee Bb 
COKHX J03 MpOHCXOAMT HEMpONOplvoHaIbHOe yBeH4eHHe OOpasoBanua H.CC 
H BbIXOJ ero yMeHbilaetca 20 0,02 Monekys Ha 100 9B, 4TO, OUeBHAHO, CBA3aH 
C OKHCJIHTCJIBHBIM paciyelIeHHeM CaMoro MopMasbyerufa. OTH AaHHble NO3sBC 
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1OT 3aKJIIOUNTH, YTO Paciay yrviepOAHbIX Lene B caxapose c NOABIeEHHeEM MpH 
om HCO nponcxoguT B OCHOBHOM nog AelicrBHemM OH-paguxasnos. IIpucyr- 
Bue HO.-paqukKasioB He OKa3bIBaeT Ha 9TOT Mpolecc 3aMeTHOrO B/IMAHUA. 

Kak 6blI0 HaMH NoKa3aHO (?,*), NOX BMAHHEeM Y-Jlyyel B pacTBopax caxa- 

3bI OOpasyeTca AHOKCHALETOH, HMECIOUIHH XapakTepHbIM MaKCHMyM MOrsoule- 
a mpH 265 mu. M3menHenHe BeHYHHbI onTHye- 
OH MIOTHOCTH NpH 265 Mu npH o6syueHHH JO- 
MH 5,31—12-10?° 9B/Ma B pacTBOpax caxapos3Hl, 
JIyuaBleHca B BaKyyMe HW B aTMociepe, Hacbl- ¢ 
CHHOH KHCJIOPOOM, NOKa3asi0, YTO BbIXO] HOK- 

alleTOHa B 3BaKYHPOBaHHbIX PaCTBOpaxX Bcpell- 4 
em Ha 12,5% MeHbllle, 4¥eM B MNPHCYTCTBHH KHCJIO- 
oma. Bo3HuKarolive B nocieqHeM cilyuae pagu- 2 
anbt HO,, oveBHAHO, Cnoco6cTByroT Oovlee adpiex- 
MBHOMY IIpoTeKaHMiO pagMonu3a, conpoBoxyato- 2% 00 
lerocad pacnafoM yriepoqHoH wWenu c oOpa30Ba- 
IHeM JHOKCHalleTOoHa. 

JjanHpie ciekTpodoTomerTpHyueckoro aHasH3a 
OBOPAT O TOM, UTO MOABJeHHe AHOKCHalleTOHA IPH 
JANMOMTHUCCKOM H3MeCHCHHH cCaxapo3bI o6yc- 
1OB1€HO FlaBHbIM O6pa30M ee B3aHMOeHCTBHeEM 
> OH-paauKasaMu HB MeHbUIeH cTemeHH C pagu- 
camamu HO,. 

KomuuecTBeHHbId xpoMaTorpauuecKHH aHasIH3 NO3BOIMJI yCTaHOBHTb, 4TO 
IPOMCXOAAUIHH NOX BIMAHMeM Y-H3yyeHna Co ruzpomH3 caxapO3bl B pacTBO- 
JAX, HACBIINCHHbIX KHCJIOPOZOM, BbI3bIBaeT OTILeEMIeHHe CBOOOAHOH pyKTOsbl 
1a 10% G6onbule, 4eM B pacTBOpax, COep*KallHXcA MOM BakyyMOM (puc. 2). 
OTO yKa3biBaeT Ha TO, UTOMpH paHouuse ca- 
XApO3bl PaspbIB PIIOKO3HAHOK cBA3KH 1,2 BBI- 
3bIBaeTCA pagukaamu OH, mpucytcTBue 
HO.-paqukaJIoB YCHJIMBaeT THApoOH3 Auca- 
xapuya. W3 kpHBbix puc. 2 BHZHO, YTO C 
BO3PaCTaHHeM JO3bi O6yYeHHA TH_ponH3 
caxapO3bl C OTUIeEMIeHHeM cCBOO6OZHOH pyK- 
TO3bI YBeJIMYHMBaeTCA. OMHAaKO BbIXOX PpyKTO- 
3b! Ha 100 9B normomjeHHOH SHEprHu NOCTOAH- 
HO lajlaeT, OU€BHAHO, 3a CYeT PpalHallHOHHO- 
XHMHYeCKHX MpeBpalleHHh camo (PpyKTOSHI. 

B pactBopax caxapO3bl, HaCbilI[eHHbIX 
KHcopozom, o3br 0,53—5,83-107° 5B/mMa 


mon fon 10? 


xo 
oN 


D 0 6-0 bun 


O31 ————- 


Puc. 1. O6pa30panue He2CO 

pH OOMyYeHHH pacTEopa ca- 

Xapo3bl, HACbIIIeHHOro KUCJIO- 

pofom ‘(/)  9BakyupoRaHHo- 
ro (2) 


mon/un-M0* 
10 


7s Ye 
03a ———>— 


5-10” sb ln 


uc. 2. OOpasopanne PpyKrosbl Npu 

OyYeHHH pacTBopa caXxapoO3bl, Ha- 

BIN[eEHHOrO KHCOponoM (/) H 9Ba- 
kKyupoBaHHoro (2) 


BBI3bIBaJIH MaeHHe BbIXOZa PpyKTO3bl c 2,88 
01 mMomekyapr Ha 100 9B. Ilocne o61yueHua 
030K 48,3 -10?° sB/Ma KOHWeHTpalluA CBOOOL- 
HOH @pyKTOSbI COCTAaBIANIa JIHUIb 3,55 -10-® 


M/ma (G~0,04). Tugpomms cpa3u 1,2 B caxa- 
Jose, MO-BHXHMOMY, BHauase IIpOHCXOJUT AKTHBHEEe, FEM JeCTPYKWUHA OCHOBHBIX 
BeHbeB. C yBeHYeHHeEM JO3bI OOYYCHHA YCHJMBAIOTCA MPOLMeCChl, BbISbIBAIO- 
tHe Merpafalvio SIeCMeCHTAPHIX 3BCHbEB CaXapO3bl, H KOHILCHTPalluA Mocameq- 
IHX YMeHDbIUaeTCA. 
Ha puc. 3 mpHBexeHbI JaHHbIe, NOKa3bIBalomve, YTO JEHCTBUTEbHO (pyKTO- 
a (43,5 - 10-® mMon/mMa) nox BAMaAHHeM pafHomH3a MosBepraetca rayOoKon 
KHCIHTEbHOH ECTPyYKUHH C MOABJICHHEM IPH 9TOM *opMavibferupa. Pacnay 
DPYKTOSbI NOAYHHAeTCA peakWHH NepBoro mopagKa. Ha puc. 3,/ npuBexexbi 
KCICPHMEHTaJIbHbIe WH BBIMHCJICHHbIC JaHHble MO HSMeHeHWIO KOHWeHTpallHH 
)PYKTOSbI B 3ABHCHMOCTH OT O3bI OOTyueHuA. Kak clemyer 43 pc. 3, Mp 2o3e 
1,5 - 102° 5B/Ma @pyKTo3a MpakTHyeckH MosHOCTbIO pactianacb. U3 KpuBon 
OpazoBaHua Hu JectpyKuHH HCO (puc. 3, 2) BHAHO, 4TO NpH NormouleHHH 
Hepruu yo 18,8 - 102° sB/mMa KonuyecrBo H,CO Bospactaer (G~0,03), a saTem 
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pe3ko MajlaeT M JocTuraer cBoero Mpefeta pH fosax 31,7 — 48,3 - 10” sB/y 
STO NOKa3bIBaeT, YTO C NOBbILIEHHeM MOPIOUleHHOH SHeEprHH H3i1yyeHUA OOF 
3yrouuica H,CO cam nogpepraetca pagHounsy. 

Ilpu gelictaun usiyyenua 5,36; 18,8; 24,9 u 48,3-107° 9B/mMa onTuuecK' 
MIOTHOCTh IPH Ayaxc = 265 Mu, OTPparkalollad OOpasoBaHve AMOKCHAaILeTOH 
He Oblla MpOMOpIlMOHabHa Jose OOMYYeHHA HM COOTBETCTBEHHO COCTaB/IA 
0,16; 0,37; 0,44; 0,61 (puc. 3,0). 

CrelyeT OTMeTHTb, UTO JelicTBHe Y-syYel BbISbIBaNIO MOOypeHHe pacTBOp 
pyKTOSbI H CaXapO3bl, KOTOPOe YCHJMBAJIOCh MO Mepe yBeAMYeHHA DOsbI OO 
yeni. B pacTBopaxX CaXxapO3bl, HaCbIIeHHbIX KUCOpOsOM HW OOsy4aBIUIMX 
B MHTepBae 03 5,36—48,3-107° 9B/M 


ee XapaKTep H3Me€HeEHHA OMNTHYeECKOM TJIOTHOC’ 
a normomenua mpH 265 mp Obi ananornye 
:, S$ TT, HalijeHHOMY JIA pacTBopoB PpyKTosbt. [loa 
Si JleHHe JHOKCHalleTOHa NpH panovn3e, OUH 
6; J KO, B 3HAUHTeJIbHOH Mepe 3aBHCHT OT KO] 


WeHTpaluu caxapo3pt. IIpu o6myyenun 10° 3- 

10+ M pactsopos 703a 5,83-107° 9B/mMa BE 

3bIBaIa Tp Amaxc = 265 Mu HaHOouby 

MOTHOCTh nNormonmjenua (D = 0,83) B 107 / 

<x! pacTBope caxapo3bl. OtcyTcTBHe cCeJIeKTHI 

6 0 0 HD wn oro nornoweHus YbTPpaPHuOJIeTOBOTO CBeT 

Aosa B 10°? M pactsopax caxapo3bl yKa3biBael 

Puc. 3. Pacnay pykTosbl Nox BAMA- YTO NO] BIMAHHEM Y-Jy4el Npousolier mpak 

vem y-vyueH (J; @— OnBITHBIe MH pyuecKy MOJIHBIM pacnay, caXapo3bl H COCTaE 
6 — BBIMNCIeHHbIe JaHHble), OOpaso- Zs 

pane HsCO (2) u auoKcnanetona (3) IAIOUMMX ee MoHOcaxapos. JelicTBuTesbHC 

Ha xpomatorpamme 10°? M oOmyyeHubix pac 

TBOPOB CaXaPO3bI Mbl H€ CMOrJIM OOHAPYKUT 

MATeH CaXapO3bl, POKO3bI H PpyKTospi. Peakuun c pesopiuunom (7) u H 

cbopMasbAeruy TakxKe Ob OTPHIMaTeJIbHbI. 

ViutepecHo OTMeTHTb, UTO B pacTBOpaX CaXapoO3bl (B MIPHCYTCTBHH BOSLyXxé 
peak MposouKaloTcA HU NocIe Mpekpallenua OOnyyeHua. I]pu normomenno: 
aHeprun 2,80-10°° sB/ma oscdekT _ mocuegelcTBua, COHapyKeHHBIt cnycT 
10 cyToK, BbISbIBaJI NayeHve KOHWeHTpauun H,CO ua 13,5% u ymenbilenn 
ONTHYECKON MIOTHOCTH MOPIOULCHHA IPH Avaxc = 265 Mu Ha 5,2% oT HCXOJHBE 
BeJIMUHH, H3MePeHHbIX B PaCTBOPaX CaXapoOsbl cpa3sy %e Nocwe oOsmyuenus 
Ilpu 9ToM uMevio MecTo 4 Mayenne pH c 3,65 go 3,10. Ouepuguo, nocaepague 
IWMOHHBIH ScbekT OOyCOBJeH B3aMMOJeHCTBHeM COPas0BaBIUIUXCcA IPH palMouy 
3e pagukasos R* c HO,-pagukasiamMu uM NOABJeHHeM pH 3TOM rupponepeKucel 
BeJlelcTBHe MaJIOH SHEPrH PpaspbIBa cBxA3H —O—O—Bso3HHkKalollve pH 3TO! 
paluKaJIbl MOryT 3aTe€M BBISbIBATb JlaJIbHeHIlMe peak, NpMBOLAMMe K He 
6moaeMbIM H3MeHeHHAM. IIpucyTcTBHe MOJIeKyJAPHOTO KuCOposa B CHCTeM 
MOXKET Take BMATh Ha MpONcxosAuMe mpoleccsi (°). B pacrBopax caxapo3b 
cojepKaluxcA MOL BaKyyMOM, 03a payMatiun 2,97-10*° 5B/Ma He BHI3bIBaJ 
nocJieqeicTBuA. B Teuenne 9 cyTOK NocJie O6IyYeHHA ONTHYeCKaA NVIOTHOCTH HC 
rvIOWeHHA TIpH 265 Mu, KouMYecTBO (opMaJbyerufa u pH Opiiu tTakumu x 
KaK WH B paCTBOpax Caxapo3bl cpa3y %*Ke Mocwie Bo3felicTBUA y-syuel. 

Uro xe KacaeTcA BIMAHUA Ha ScdekT nocsegetictBua H2Oe, oOpasytolrelic 
B BOJHBIX PpacTBOpax Ip paguounse (°), TO Obiio HaliqeHo, uro H2Os, npume 
HABWUIAaACA HaMH B KOHWeHTpaluAx fo 30 - 10-3 M, ue BuigpiBana B TeueHH 
48 uac. nectpykuun 0,1 M caxaposn. B pactBopax nocmequel, npurorosser 
HoH Ha H2Oz, ne Oblio OOHapyxKeHO THOKCHalleTOHAa HM CBOOOAHON MpyKTOsEt. 

IIpeactaBJieHHble B HaCTOAel paOoTe SKCNepHMeHTAaJIbHbIe JaHHbIe MOKé 
3bIBalOT, YTO MPOAyKTHI pakvouusa BoALI OH, HOz, H2O, pasauuatorcs Mexy 
coOOH MO XHMHYeCKOMy JeHCTBHIO, OKa3bIBaeMOMy Ha Caxaposy. Tugpou 
caxapO3bl NpH paquounse c OcBoOoOKLeHHeM Ip STOM C*pyKTOSbI OCyMIeCTBuIS 
eTCA riaBHbIM OOpasom OH-pagukanamu. JlelictBue xe nepruzpoKcuma (HO: 
TOJbKO JIHMINb He€3HaYHTeIbHO yBeJIMYNBaeT ruApoONH3. PaspbiB yraepogHEl 
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MeH c OOpas0BaHHeM JHOKCHAalleTOHA Tak2Ke MPOHCXOAUT HECKOMbKO 9PeK- 
BHee B MPHCyTCTBHe KUCOpOsa, T. e. B yCMOBHAX, Korma OOpasyrotca HOz 
quKanpt: HO — H -+- OH; H + Oz -» HOe. Ognako npu pacnage B caxa- 
3e cBi3sH —C—C— c o6pa30BaHvem mpu 9Tom HeCO mpi He cmorsu oOnapy- 
<ATb 3€METHBIX PasJIMGHH MexkLy OOJIyYeHHeM CaxapoO3bI B MPHCyTCTBUM KHCIO- 
ofa H B Bakyyme. B 9TOM cayyuae, OYeBUAHO, NPOABMAeTCA cHeludHyHOCTS 
actsuad OH u HOz pagukauop na onpesesienuble XHMHYeCKHe CBASH B MOWIe- 
lyme caxapospi. [losyuennbie pesyabTaTbl MOKasanu TakxKe, uTO HeOsz ue BBI- 
[Basia 3AMe€THOrO XHMHYeCCKOFO H3Me€HEHHA CaXapo3bl. 

IIpeanpuuatoe HaMH M3yYeHHe BIMAHHYA MpOAyKTOB pagquomusa BOLI Ha 
PAeBOAb! MOSBOMT OWxKe NOFOUTH K NOHMMAHMIO XMMMYeCKHX NpeBpallenuh, 
peTepleBaeMbIX 3THM KJIaCCOM BellleCTB MO JevcTBHeM y-H3uyyeHuA Co°°. 
MeCTe C TEM, B CBASH C BOMPOCaMH, BOSHHKAaIOWIUMH pu cTepuJIu3allun pacTu- 
€JIbHOrO MaTepHaJla HOHHSHPYIOUlMM H3JlyyeHHeM, IIPMBeJeHHbIe JaHHble MO- 
yT [pecTaBuTb uw MpakTuyeckul uHTepec (?°). 

3a MIpelOcTaBJIEHHY!0 BO3MOXHOCTh MPOBeEHHA OMbITOB 10 OOJIYYeHHIO aBTO- 
bl NPHHOCAT CBOIO TIpu3HaTebHOcTh mpod. MW. HW. MoznyOuomy. 


Mucruty?t wHtTonornu Tlocrynusio0 
Axkajlemun HaykK CCCP 8 XII 1959 


UMTHPOBAHHAA JIMTEPATYPA 


1M. A. Xeuox, Coo6m. 0 padorax umenos BXO um. JI. VW. Mengeneera, 2, 7, 1949; 
mMOX, 17, 1024 (1947); 20, 1560 (1950). 2M. A. Xenox, JIAH, 104, 746 (1955). 
mee lbannen baum, € BY Bricker, Anal; ichem., 28, 354 (95l). * MA. xXee— 
10x, Tp. 1 Bcecoto3H. copem. no paguan. xumuu, M3g. AH CCCP, 1958, crp. 188. 
P. Baox,P. Jlectpaux,T. Ber, Xpomatorpapua ua Oymare, WJI1, 1954, crp. 
04. © P. A. Wi koapbunk, JAH, 90, 847 (1953). 7C. Bak6ean, Mgentupuxa- 
[dA OpraHwuecKuXx coequnHenni, UJI, 1957, crp. 1381. 8G. O. Phillips, GL. Mat- 
ok, G. J. Moody, Proceedings of the Second United National Intern. Conference on 
the Peaceful Uses of Atomic Energy, 29, 92, Genewa, 1958. °B. UW. Ty xeukos, 
I.H. Toaun, Tp. 1 Bcecowsy. copem. no paguay. xumun, 1958, crp. 6. 
A.W. Onapuu, Buoxumua, 24, 769 (1959). 


687 


Jloxxann Akagemuu nayk CCCP 
1960. Tom 131, NM 3 


IMBPHOJIOFH A PACTEHHE 


) 


E. H. PEPACHMOBA-HABALIHHA 


BJIAAHHE TEMMEPATYPHbIX YCJIOBMM 
HA XO], 9MBPHOJIOTHYECKHX MPOWECCOB Y PACTEHHH 


(IT pedcmaenexno axademuxom B. H. Cyxaueeoim 25 XII 1959) 


B paye WuTo-aMOpvosorMyecKux paOoT Hamu ('”) ObIIO ycTaHOBJIeHO, YT: 
MPOLecc B3AMMOBJIMAHHA MOJIOBbIX 9JIEMCHTOB B AKTe ONJIONOTBOPeHHA y NOKPBI 
TOCEMCHHbIX PaCTeHHH eCTb, NO cyllecTBy, Mpollecc HelpeKpalijaiouleroca pag 
BUTHA, IPH KOTOPOM, NpHAA B TeCHbIM KOHTAKT pyr C ApyroM, Apa MyKckKH: 
3JIEMEHTOB TO], BJIMAHHeEM MOKOAWIMXCA %KeHCKHX KJICETOK 3aKAHYHBAIOT CBO! 
WMKJ pasBUTHA, a WMTOMMasMaTHYeCKHH KOMMNOHEHT (B OCHOBHOM IMTOMIa3Mi 
IIblIbIeBOH TPyOKH, H3/IMBalollaicA B 3apObIllleBbIM MelIOK) NoOyxKaeT Kew 
CKve KJICETKH K BbIXOLY U3 COCTOAHHA ryOoKoro noKkos. Takum o6pa3om, pa3 
BUTHE 3HFOTbI CCTb pe3yJIbTAT B3aHMOJeEHCTBUA MYKCKOTO H X%KeHCKOFO 3JIeEMeH 
TOB, MpulWeqWux B xXOfe cBoero COpas0BaHHA B Pe3KO MPOTHBOPeyMBoe COCTOA 
Hue, pa3gpellleHHe KOTOPOrO BO3MO%KHO JIHIb COBMeCTHO, YTO H SABJIAeTCS 
IBWKyUleH CHJION, JalolleH MMIyJIbC K Pa3BHTHIO HOBOrO OpraHH3ma. 

Hamu Ke OblI0 NOKa3aHoO, YTO BMayeHHe B NOKOAMeeCA COCTOAHME CiepMd:! 
B XKeHCKUX KJIeTKaX MOMKET MPOUCXOAUTb JBYMA ciocoOamu (mpe- H NMOCTMHTO 
THYeCKHe THIMbI), B OCHOBE KOTOPbIX JIeKaT MO CyllecTBy Te Ke WHKIMGeCKH 
mop(po-cbu3sHosornyeckHe HM OMOXHMMYeECKHe H3MCHEHHA UM MpeBpallleHua, KakM 
MbI HaOJOaeM Mp MHTO3e; OLHAKO (asbl STUX WMKJIOB B TOM M Apyrom csryya 
Ml0-pa3sHOMY BbIpakKeubl. B NepBoM THMe clepMHH cnocoOeH pacTBOpUuTb O60 
JIOUKY HKeHCKOrO Apa, MpHAA B KOHTAKT C HMM, H NOSTOMY OH Norpyxaerc: 
B K€HCKOe AMpO MH BMaaeT B MOKOAMIeecA COCTOAHHe JO TeseHHA 3uroTHl. Bi 
BTOPOM THMe chepMul, Oyqyyn OKpyKeH coOcTBeHHOM OOoOT0KKOH, He cnocobel 
‘Cpa3y pacTBOpHTb OOoOUKY KeHCKOFO Apa H NOSTOMY BMalaeT B MOKOAIUIeec: 
COCTOAHHE OTJeJIbHO OT Hero; COOCTBeEHHO CHHTaMUA 37/eCb MpOMCXOgZNT JMOL 
mocyie HaCTYIJIeHHA MepBoro eseHHA B 3uroTe, B Mpotbase — mertatase 
Kora, KaK H Mp BCAKOM MHMTO3e, PaCTBOPAIOTCA OOIOUKH AJep. 

Vs anasusa JIMTepaTypHbIX JaHHbIX CTaJIO ACHO, YTO CYIIECTBYIOT HM Mepexo 
Jbl M@KAy STHMH BYMA KpatHumu THMamu (Hanpumep, y Impatiens no ZaHHEM 
‘Credpena (°); y Cymbalaria no qaHHptm Basapa (°)). Hamu (2°) 6pio BEIcKa3a 
HO lpeqmouloxkenHe, YTO 06a THMa CHHraMHH HM MepeXoObl Mey HAMM 3aBucH 
Kak OT XapakTepa Pa3BUTHA CMepMUA, TaK HM OT TOM OOCTaHOBKH, KOTOPyi0 O} 
BCTpevaeT B 3apOJbIINeBOM MellKke. Kpome Toro, Ha OCHOBaHHH M3y4eHHA Mpo 
Wecca OMJOJOTBOPpeHHA Y TeTPalJIOMZHbIX OPM HEKOTOPHIX CJIOXKHOUBETHBIX 
rye Oblla OOHapy2KeHa TeHJeCHILMA K MOCTMHTOTHYeCKOMY THMYy CHHraMHu, HaM! 
‘ObINIO CeaHO MpeAMoo*Kenve, YTO Mpollecc NPHHHMaeT MpOMeXyTOUHBIN xa 
pakTep Tipu Oomee 3aMeqJIEHHOM TeMMe CBOero NPpOxXORMeHHA, Kora cnepMuk 
MlOrpyKaAcb B %KeHCKOe ALPO, MOXKET ycheTb OAHOBPeMeHHO BMAaCTb B TOKO! 
H BbIJeIMTb COOCTBEHHY!IO OOOJIOUKH. 

B HacTosmee BpeMa STO MpeANOO*ReHHe Mosyuaer elle ODO NOATBepx TE 
HH Ha IIpHMepe MpoxoxeHHA Mpouecca CNMOJOTBOPeHUA y 3eMJIAHOTO Opex 
(Arachis hypogaea L.), Koroppiit a Ha6mogaa B Taurkente (SoHambHaa mac 
JmMuHaA CTaHiiMA) ene B 1931 r. Y storo pacrenus muoto (5) 6pm OGHapyxe 
IIP€MHTOTHYeECKHH THM OMJOMOTBOpeHHA. 

Yoke Ha OCHOBaHMH GOosee paHHUX uccJeqoBannit (1,°,5) Ha caoxKHOLBeT 
HBIMH, COMOCTaBJIAA ONONOrHIO IBeTeHHA C JaHHbIMH SMOpMOsOrHYecKOrO aHe 
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TaOauua 1 


TamkenT, 3oHaJIbHad MaciMuHad crannua (1934 1) 


Jlata u BpeMA cyTOK (uac.) 


deHouorua 2MOpHouOruAa 
{ VII 15 VIII 27 VIII 
6 — _ ByTou, MbWIbHUKH JONHyaH 
(MiblJIbia’ «MbIIuT>), HO He 
WOCTHrU ypOBHA pbluipwa 
7 8 9 IlBerok euje He coBcem otT- | Hayao mpopactanua nbWbubl pocr 
KPbIT, TbIIbHHKH opocau MIbIJIbINCBLIX TPyOOK Ha pblvIbIe 
MO YpOBHA pbiubija 
8 10 44 BnowHe pacKpbiTble 1BeTKH PocT MbIWIbIeBLIX TPyOOK B cTOJIOH- 
Ke; WevleHue CnepMHOreHHO KeTKH 
9—12 11—13 12—14 TlomHoe wBeTreHue Tieeneene TEER Rocrurau Mu- 
- = KpOnvJe, H3HJIHCb B 3apoO/[plille- 
BbIeC MECIUKH 
13—14 is) 16 Kounell (BeTeHUA, Hayao yBa- | MomeHTHI OliMOMOTBOPeHHaA; cuHTa- 
MawuAaA WeeTKa MHA 
14—23 15—24 16—24 J\asipHelimtee yBafanue u ona- | Tloxoii B 3uroTe vu B 3auaTKe 9HZO- 
menue WBeTKa cmepma 
16 VIII 
-— 8 — Poct ruHodopa MuorouncJIeHHbIe MHTOSBI B KJIeTKaX 
OCHOBaHuA 3aBasH, i1-e pesmeHue 
SsHRociepMa 
— 14 _ To xe Jina aqpa B sHaocnepme 
_— 20 oo To »*e 2-e JemeHue B 2HOcTIepMme, j-e 7e- 
JI@HHe 3HPOTHI 


aga, A yOelulacb, 4YTO KaK XO] UBeETeHHA, Tak HW MpoTeKaHue IMOpHosOru4de- 
SAX IIPOMeCCOB CHJIbHO 3aBHCAT OT TeMIlepaTYPHbIX YCJIOBHU; JOCTAaTOUHO 
(JIbHO 3TO CKa3aJlocb HW Ha apaxuce. IIpopogza HaOm02eHHA B uiOsIe HU aBrycTe, 

NOWyuna SaMeTHYIO Pa3HHy B MpOXORKPeHUM OTMEJbHbIX (a3 YKa3aHHbIx 
BuleHHH. B aprycte Bce (asbl ObIIM SHAYHTEIbHO CABUHYTHI B CTOPOHY 3ame]- 
eHua (Tabu. 1). 

B smtTepaType HakONHNOCb y2Ke MHOFO J{aHHbIX, CBHJETeJIbCTBYIOIUX O 
AJIDHOM BJIMAHMM TeMIlepaTypHOro pexKuMa Ha XoW 9MOPHOMOrHMyeCcKHX Mpotec- 
0B. He Mex BO3MOXKHOCTH OCTAHABJIMBaTbCA 3f\eCb Ha STHX JaHHbIX GOosee 
OJ|pOOHO, KOCHYCb JIMMIb OJHOrO MOMeHTa, OTHOCHerocA K OObeHHEHHIO 
OJIOBLIX Aep HU MpelcTaBJAlollero HHTepec B CBA3H C COMOCTaBJIEHHeM MOHX 
AHHbIX C JIAHHBIMH OOCTOATebHOFO UCCeAOBaHUA Mpollecca OMOLOTBOpeHuA 

apaxuca, MpopeseHHoro Samotaiisoppmm (11) B Kpacuogape. Ilo omucanuto 
foro aBTopa, Bce STAIbI Wpolecca ONJORAOTBOpeHuA IaTcA B KpacHomape 3Ha- 
MTeJIbHO JOJIbIUe: OT OMbIWICHHA JO Havadla OMJOLOTBOPeHHNA B Hose MecsALe 
Kpacuoyape mpoxoguuo of 13 yo 18 uac., a B Talkente B TOM Ke Mecsalle — 
r 6 no 7 wac. Cama cuHramMua u TpolHoe caHaHue B Kpacnojape qvimsucb, 
.0TBeTCTBeHHO, 17 wu 6 4yac., a B Talikente o6a mpollecca 3aKaHuHBaJicb 
Teyenue | uaca. B TauikentTe Becb mpomlecc, HauaBlucb B 7 Yac. yTpa, 3aKaH- 
upaica K 13—14 uac. WHA, a B KpacHogape 9TH ABJICHHA, HAaYaBLUMCb TakxKe 
aHo yTpom (5—6 4uac.), 3aTATHBaJHcb fo ruyOoKOH HOH. 

Ho camoe uuTepecHoe B JaHHOM cslyyae COCTOHT B TOM, 4TO SamoTalinoB 
OHapyKU MepexoqHy1o (POPMY CJIMAHUA NOJIOBbIX Aep, T. €. IPOMeXKYTOUHYIO 
exy IpeMHTOTHYeCKUM (HaOOLaBLIMMCA MHOIO y apaxuca B TalliKenTe) u 
OCTMHTOTHYeCKUM TuNOM (puc. 1). SH cuntTato, ¥TO Mpollecc STOT IPHHA 3yecb 
aKy1O (POPMy B CBA3H C TEM, UTO IIpOTeKaHHe eFO CHJIbHO PaCTAHYJIOCb BO Bpe- 
eH, yiii B HOUWHBIe YaCbI; BO3MOXKHO, YTO HOYbIO Npollecc 3fecb Boobrle 
puocTaHaBAUBANICSA. SamMoTalJOB yKa3bIBaeT, YTO HOUbIO OH BH- 
eJI MACCOBbI€C KapTHHbI ONMoOWOTBOpeHua. Hayo WyMaTb, uTO Mayenve Temiepa- 
ypbl Ipu tbuKcaluu MaTepuasa B Kpacnogape 20 MuHumyma (16,2° B Boszyxe) 
PHXOMHIOCb HM€HHO Ha HOUWHBIe YACHI. 

IlpeactapiseT WHTepec OCTaHOBHTbCA HeCKOJIbKO MospoOuee Ha TemMepa- 
yPHbIX YCJIOBUAX Mp cOope MaTepuaa B TaumKeute u Kpacuogape * (ra6.1. 2). 


* Tlomp3ylocb calyyaem, 4T06bI NOGNaroxapuTb B. A. Pymu 3a cooOujeHwe AaHHBIX O TeM- 
spaType B TauKente, a TakxKe C. C. Samoralisopa 3a MIpucblIky aHaJIOrHuHbIX JaHHBIX WM pAY 
IOIHHTeIbHbIX! CBEMCHUi, OTHOCHUIHXcaA K Kpacnoyapy. 
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TaéOnauna a 


CyTouHad JuHaMuka TeMMepatyp B BO3Ayxe HM Ha MOBEPXHOCTH MOUBbI 
(B rpagycax Llenpens) 


4 uac 7 dac. 13 vac. 19 4ac. 21 vac ee wanvital 
isi 3 is 3 iS ws ra « ms 3 a ws is 3 
el eale| ale) 8]2) e@!|e2] a1 et] e) oe 
S 2) 8 e) S ° g ° ee ° g ° BS i) 
c 5 a = S BE o ie ec =| 2 = 3 =] 
Taumkeunt (Tugpomereopo- 
mlorwueckad CTaHua 
Boscy) 
24) Vi AOS ters — Dilan 36,2) — — | 27,5) — — _ _— 
15 VIII — | — /25,1} — |33,7; —}| — | — ]24,6} —| —}] —}] —] = 
ON — 22,0 30,7} — | — | — }20,5} — —|/|— 
Kpacuogap (Arpometeo- 
posloruueckad cTaHuuA 
Kpacuogzap — Kpyrauk) 
45 VII 1957 r. 19,8 | 16,7 | 22,0 | 28,0 | 29,9] 41,6 | 28,1 | 27,5] — | — | 16,2 | 14,9] 32,2] 543 
16 VII 20,7 | 18,4 | 23,5 | 28,2 | 27,9 | 38,6 | 23,7 | 24,0] — — | 48,5] 17,5 | 29,9 


4 
7,51 29,9] 54, 


B TalikenTe OT MOMeHTA OMBbIIEHHA JO KOHILa ONMOLOTBOpeHUsA c 7 No 13 aac 

21 VII temnepatypp Opnitu 27,2—36,2°. 3 
' B Kpacuogape onbiienve nponcxoguso 15 VII 8 5—6 vac. yrpa mpu Temme 
patype He Bpilule 22,0° (B 7 uac.). Kak Ham coo6mma C. C. 3amoraiisos, Maken 
MaJIbHbIM POCT MIbWIbIeBLIX TpyOoK B KpacHoyape HaOmOfasca TOMbKO K 16— 


Puc. 1. O6nequnenne NonoBbtx ayep y Arachis hypogaea L. a— 6 — B siinexaerke; 
€— €— B sauaTkKe sHyocrepma (°); oc — ”B alimeKeTKe; #m— B 3auaTKe 9unocnepma (13 


Makcumyma 32,2° (B 13 uac. 60 29,9°, a B 19 uac. HaOwOWaoch yxe nage 
Hve 0 28,1°), T. e. Temmepatypa B Kpacuogape B 16—17 uac. 6a 6nu3Ko! 
K TalIK€HTCKOH, Kora TaM Tak2Ke HaOuIOanuch PpOCT HM BXOKTeHHe MbIVIbIUeBE 
TpyOOK B 3apOJbIIleBble MeUIKU, a Tak2Ke HeHTPaJIbHbIe MOMeHTHI ONJOLOTBOPE 
HUA. Ho B Kpacuogape sckope wactTynasio nazenne Temllepatyp: 28,1°; 20,7° 
16,2° — no cyrTounoro MHHMMYyMa, IIPHXOJMBIeroca, OYeBHAHO, Ha HOUHBIe | 
MpeAPaccBeTHbIe YaCbl, MOCe YerO CHOBa HaYHHaJICA Nopbem. 3amoralisoR Be. 
cuKkcaltuio B HOuUb c 15 wa 16 VII c 19 gac., KOrla Kak pa3 Hu HaOwOManocb na 
690 


Hue TeMMepatyp. CuleqoBaTebHO, eCTb BCe OCHOBAHHA MPeANOMOXKUTb CHUVIb- 
€ SaMeJWIeHHe WIM Jarke MOJHY!O OCTAHOBKY MpOleccOB HOUbIO y TaKOli Tell- 
JHOOUBOl KYJIbTYPbI, KaK apaXHC, YeM M MOXKHO OObACHHTH TO OOnJIMe KapTHH 
MAHHA (269 KapTHH), KOTOPce Bue HasBaHHbIli aBTOP B MaTepHase, coOpaH- 
M HOUBIO. 

CxoqHy10 OcTaHOBKy SMOpHouOorMyecKUX MpolleccoB MbI HaOwJIOfaiu Hu B 
OCKOBCKHX YCJIOBHAX IPH PaSBHTHH 3apOJplllleli CIOMKHOUBETHIX (BUALI CKep- 
1). [pu nayqenuu TemMepatypbl B HOYHBIe YacbI 3apOsbILIIM MpeKpaltlaiu cBoe 
a3BHTHe HM YTPOM OCTaBaJIMCb B TaKOM XKe COCTOAHHH (OObIMHO JBYKJIeETOUHOM), 
KaKOM MbI UX HaOwNOJaIH HakaHyHe Mo3qHO Beyepom. Ecuim xe HOUN ODI 
TIbIMH (HJIM IpH BHECeHHM MaTepHalla B KOMHATHBI€ yCJIOBAA), HayTpPO MBI 
cera HaOJOLaJIM MHOFOKJIeTOUHbIe 3apoOsbillu, T. e. PasBUTHe MpooWKasOCb 
e3 OCTAHOBKH. 

Takum 06pa3o0m, Mpollecc O6beqHMHEHUA MOJOBbIX AJep MOKET MPHHUMAaTb TO 
JM MUHOe MOp@ouloruyeckoe BbIPaKeHHe B 3aBHCHMOCTH He TOJbKO OT COCTOS- 
WA MOJIOBLIX 9JIEMCHTOB, HO HM OT CKOPOCTH MpoTeKaHUA Mpollecca, KoTOpad B 
BOIO OYepeb OOYCJIOBIMBaeTCA TemMepaTypoH. B camom Jlesie, TeMII MHTO3A 
@ MOXKeT He 3aBHCeTb OT CKOPOCTH NMpOTeKaHVA TeX PpeaKUMH, KOTOPbie Moyro- 
OBJIAIOT H IlyCKaioT B XO BeCb Mpowecc penponyKkunu. M. C. Hapauimu (1%) 

/OCUUTebHO MOKasaJl 3aMefIeHve TeMIIa KJIeETOUHOFO TeJeHuA y TeTpanJouy- 
1BIX (OPM lO CPaBHEHHIO C TZHIMVJIOMAHbIMU B CBA3M C yBeJIMYeHHeM pasMepa HX 
<MeTOK, UTO corjacyeTcA HW C HalIHMM JaHHbIMH O Oovlee MeJVJICHHOM Temmle 
MATOTHYECKUX IipeBpalleHu y 9THX (POpM B xoje oNNOZoTBOpeHusA. M3BecTHO 
rPakxKe, UTO JIA MHOFHX peakUMH CyWlecTByIOT HM Noporopble TeMMepaTypHl. 
losToMy BOJIHe ECTeCTBEHHO, JTO y TaKOl TelJOMOOUBOH KYJbTYpbI, KaK apa- 
‘MC, OK@3aJIMCb CTOJIb UYBCTBUTeCJIbHBIMH K MOHM2KCHHIO TeMIepaTypbl TakxKe 
i IIpolleccbl, JiexKallve B OCHOBe BOCMpON3BeeHHA. 

MoxkHo, OJHaKO, JyMaTb, YTO TeMUepaTypHble yYCJIOBHA MO-pasHOMy OTpa- 
KAIOTCA Ha XOe OTJCJIbHbIX 3BeEHbeB IMOPHOJIOTMYeCKUX NpOleccoB; KpoMe 
Oro, pa3JIMYNA B CKOPOCTH HX IpOTeKaHHA MOFyT 3aBHCeTb H OT COPTOBbIX OCO- 
eHHOCTeH. 

IlpuHHumMas BO BHHMaHHve, YTO Mp SKCNEPHMeHTAJIbHbIX WM TeHeETHKO-CeJIeK- 
[MOHHBIX paOoTaxX 4acTO OblBaeT upe3BbIuaHHO BaXKHO 3HaTb KaK OMOJOFHIO 
[BeTCHHA, TAK MU CBA3b ee 9TAMOB C BHYTPeCHHUMU Mpoleccamu (B NepByto oye- 
Jeb, CKOPOCTb POCTa MIbIJIbIeBLIX TPyOOK MU B CBA3H C STHM IIpOMexyTOK Bpe- 
[EHH OT OMbIJICHHA JO OMJOLOTBOPCHHA, JVIMTeIbHOCTb OTAeJIbHBIX Cbas Tpollec- 
a ONJOLOTBOPeHHA H TeEMM aIbHelillero pasBUTHA sapOfblllia U 9HoOcTepMa), 
MMCaHHble B TOM CTATbe KOHKPETHbI€ MOMEHTHI JOJUKHbI IPHHHMaTbCA BO BHH- 
[aHHe HCCJIeOBaTeAMU pu paOoTax c TOM HIM HHO KYJIbTYPOM B pasJIMIHbIX 
CJIOBHAX MpouspacTaHuaA. 


Botannyeckuli uncTuTyT um. B. JI. Komaposa Tlocrynuso 
Akayemuu HayK CCCP 4 XII 1959 


UMTHPOBAHHAA JIMTEPATYPA 


pacuMosBa-Ha- 
aBpamunua, Tp. 


1E.Tepacumosa, Cellule, 43, 103 (1933). ? E. H. ie 
acumMoBa-HaBa- 
H 


avimtrme vem, JOONBIR re Bilas (IE |) YRS ale ein cue am 
Bran. vacr. AH CCCP, cep. 7, 2. 2, 294 (1951). * E. H. 
'u Ha, Tp. Boran. uucr. AH CCCP, cep. 7, B. 3, 165 (1952). 
(aBailtHua, Jloxr. qucceptayua, Boran. uucr. AH CCCP, JI., 1954. eis Nels IL Ga) Be 
umMopa-Haspamunya, I[lpo6s. smOpuon., JI., 1956, crp. 48. Peehee le pia cu- 
ospa-Haspawunua, Bor. xypu., 42, 1654 (1957). *§ K.Stefien, Planta, 39, 
5 (1951). 9% B. Vazart, Rev. cytol. et biol. végét., 16, 209 (1955). 1° E. H. Te- 
acumMospa-Hasamuna, T.b. Bateruna, Bor. «xypy., 438, 959 (1958). 
C¢.C. 3amorTratiaos, JAH, 123, 941 (1958). 1%M.C.Haspawmnun, Tp. Boran. 
nor AM) CCCP cep) 7.92; 268 (1951). 
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Jloxxagn Akagemun nayrx CCCP 
1960. Tom 131, M3 


PH3HOJIOTHA PACTEHH 


MW. 1. 3ABAXCKAS u ®. Yl. CKASKHH 


K BOMPOCY O MHKPOCHOPOTEHESE Y AUMEHA 
MPH HEOCTATKE BObI B NOUBE H BHECEHHH 
A3OTA B PA3JIMGHBIE MEPHOJbI EFO PASBUTHA 


(ITpedcmasaeno axademuxom A. JI. Kypcanoeoim 17 XII 1959) 


SacyXa OKa3bIBaeT OTPUaTeJIbHoe JelicTBue Ha pacTeHusd. Brio noka3aH 
UTO IPH HefOcTaTKe BOE B MOUBe y XJIeOHbIX 31aKOB yrHeTaloTcA pocT, Pusu’ 
jlormueckHe H OHOXUMMYeCKHEe TpOMecchl, peskoO MayaeT ypoxkKal, wacTo 3a cut 
OOpas0BaHvA “epes3epHUubI Hu MycToKosiocha (°, *). Baio ycTaHoBsieHo Ta! 
2Ke, YTO OHA M3 MPHYHH CHHKeHHA ypoO*KaA 3NakoB — OOpa3s0BaHue adopTH! 
HOM WbIIbubI (7, *). | 

B natiei ma6oparopun px eT BelyTCAH paOoTbl NO H3yYeHHIO BJIMAHY 
HellocTaTKa BOJIbI B NouBe Ha xJieOubIe 3Jlaku. YcTaHOBJIeHO, YTO OHH HanOoue 
YASBUMbI B KPHTMYeCKHH Mepwox, 3a HayasO KOTOPOrO IIPHHATO CUHTATb M 
MeHT OOpas0BaHusd TeTpay M3 MaTepHHCKHX KJeTOK MblIbupt. AnuKueB (3) 
HallieH aOopaTOpuH MOKasaul, YTO NOBPeKJEHHE MbIVIbIULI MPOMCXOAUT pH 3: 
cyxe B Oovlee paHHHli MepHogx ONTOreHe3a XJIeEOHBIX 3aKOB. B ero ucceqOB: 
HUAX C WiWenHuel (*) Obvio OOHapyKeHO ABHOe HapylleHHe MUKpocroporenes: 
IIpHuHH KOTOpOrO aBTOP, OHAKO, He YCTaHaBJIMBAaJ. 

PaOotamMu HallleH maOopaTopHv OblwIO MOKa3aHO, YTO BHeECeHve HeKOTOPHI 
MaKpO- HM MHKpoyoOpenul nepegx 3acyxol, B YaCTHOCTH NO KpuTHMYecKuH Mm 
PHO, NOBbIWaeT yCTOMUMBOCTh pacTeHui K Heli. L[peTKoBa (*°) ycTranoBusi 
YTO a30T, BHECeHHbI B NOUBy B ABOMHOK Jose cmecu Fesmbpurena nox cBeToBy 
cTaMuio, NOBbIWaeT YCTOMUMBOCTh AYMeHA. OWHaKO OcTaBaJICA MaJIOM3y4eHHBI 
BONPOC O pasBATHH MyXCKUX TaMeT y AYM€HA B YCJIOBHAX HEMOCTATKA BOI 
moupe WU O JeKcTBHM a30Ta Ha (*busHOJIOrMYeCKHe MpoOleccbl y 31aKOB B 93TY 
yCJIOBHAX. 

Ilenb Hallux uccJleqoBaHHi — NpocJequTbh MpOxo*KJenve OTeMbHBIX ce 
MUKpocmoporenesa y pacTeHvu, cTpayaioujux OT BOAHOrO JeduluTa: BEIABH) 
HeEKOTOPbIe MPHYHHbI aHOMAJIMH B STOM TIpollecce; ¢C MOMOMLbIO BHECeHUA a30’ 
HbIX yOOPeHHH NOMbITAThCA YCTPaHUTb 9TH MPMI VY, HaKOHEL, HccmeqOBAaT 
PAL PUSHOMOrMYeCKUX MpOLeccoB, OKasbiBaOllUX HauOoee CHJIbHOe BJIMAHE 
Ha pa3BHTHe TeHepaTHBHbIX OpraHoB. 

PaOora Bevlacb 1ATb steT (1954—1958 rr.) BereralLMOHHbIM MeTOJOM B OCHO: 
HOM C J\BYPATHEIM AuMeHeM copTa Bunep. B 1954—1956 rr. usyuanocb Jelic 
Bue HefocTaTKa BOAbI B NOYBe B CBETOBYIO CTaMIO H'B KPHTMYeCKH Mepnuo, 
B 1957—1958 rr. usy4asiocb elicTBue HELOCTaTKa BOLI B MOUBe B HawaJIbHb 
Mepvox PopMupoBaHHA reHepaTHBHBIX opranos (III craqua mo B. A. HosuxK 
By). Hacryrenve u KoHell u3y4aeMbIX TepHOlOB oMpelemimucb moO cTener 
Audepentivattun Konyca HapacTaHua raaBHoro cre6ua. JlonomHnTenbubIe J 
3bl a30Ta B Bue Ca(NOs). BHOcuICb B Nowy 3a 2—3 AHA JO HacTyNeHT 
COOTBETCTBYIOINMX NepHOLOB OHNTOreHe3a. 

B OpvHeHTHPOBOUHEIX ONBITAX ObIIO OOHAPyXKeHO, UTO HETOCTATOK BOIBI 
mMOuBe KaK B CBeTOBYIO CTaqMIO, TaK MW B KPHTHYeCKMM Nepvok pesKo CHuKé 
ypoxKal 3a CueT YMeHbIEHHA KOJIMUeCTBAa 3epeH B KOJIOCe, YTO KOppesMpoBad 
C MOHWKEHHeEM XKH3HECMOCOOHOCTH IblIbIbI. Buecenue a3z0Ta Mepel «3acyxol 
CMOCOOCTBOBAJIO TIOBBINeHMIO YyCTOMYMBOcTH pacTeHuli. Dro BbIparKamoch 
NOBbIMeHHH OOBOLHEHHOCTH TKaHeli sMcTa, Gomee BbICOKOM 2Ku3HeECTIOCOGHOC’ 
TIBWIbUbI, OOIbINel O3CPHEHHOCTH KOwIOCA. 
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M3 paodort Xaymera (14), Uepauura (°) u ap. uspecTHo, uTo HeqocTaTOK 
Ta B MHTaTeJIbHOM cpesle Ip HOPMaJIbHOH BuIax%KHOCTH MpHBOANT K OOpaso- 
HMIO AOOPTHBHON MbIIbILbI y TOMaTOB UM MWenuup. Kak xe JelicrByer u305I- 
K a30Ta? B walllux onbitax Jake Mp HOpMaJIbHOM BOJOCHAOKeHHU U36bITOK 
ora (4 Hopmel cmecu Teappurena), BHeCeHHBIH Mol, CBeETOBYIO cTaquIo, cHuJb- 
) CHWKAaI ypOKal AYMeCHA 3a CUeT YMEHbINCHUA O3SEPHEHHOCTH KOVIOCA, T. e. 
-c¥eT YrHeTeHHA (ePpTHAbHOM CnocoOHOcTH WBeTKOB. IIpu HegocTaTKe xe BOEI 
billeyKa3aHHYIO CTaM1O y pacTeHHi, NOJyaMBLINX 4 HOPMbI a3s0Ta, BCA MbWIb- 
ObiIa cTepHuIbHa. B KomOce 3aBA3aUCb JIMUIb CEIMHMUHbIe 3epHa, BEPOATHO 
cueT OMIOAOTBOPeCHHA MbIMbIOK H3 OOKOBLIX WBeTKOB. DMOpHomoruyeckue 
CM€AOBAHHA NOKa3aJIH, YTO H3ObITOK a30TAa, TaK 2Ke KaK VM «3acyXxXa», B CBeTO- 
10 cTafMlo Hapylliaer MuKpocnoporeHe3. Oco6eHHO MHOrO aHOMaJIH OBO 
HapyKeHo B MeTatba3e H aHacbase MepBoro pesVKIMOHHOre Aenenus. Kak 
ejnojaraeT JlyrKop u Ap. (’, **), HapylieHHa B pacmpeweneHuu ayepHoro 
PILECTRA MeV MeAUWIMMHCH K.eTKAMH IIPHBOLAT K OOpas0BaHu1o abopTuB- 
Hi MbWIbUbI M36niroK a30Ta pe3KO TOPMO3H pocTOBble mpollecchl, coKpalla 
DIVIG OBOJHEHHOCTh TKaHeli H, BO3MO%KHO, YBeJIHYHBa CosepxKaHve CBA3aH- 
oH Bowbl. HanOouee OTpHuaTeIbHbI siceKT noswyuHcA Mp BHeECeHHH a30Ta 
Of, CBeETOBYIO CTajHIO. 

B nocaexyroulve rob Mbl OOpaTHIH ocoGoe BHHMaHHe Ha NepHvog, B KOTO- 
BIH IPOMCXOZAT HaUaJIbHbIe 3TAMbl POPMUPOBAHUA MbUIbIbI HU, NO NuTepatTyp- 
(DIM JAHHBIM (*), HHTEHCHPULAPYIOTCA HeKOTOpbie usnosoruyeckHe MpPCHecch. 
JKa3asl0cb, UTO «3acyXa» B 9TOT MepHO 3HaAYHTeIbHO COKpalllaia KOJHUeCTBO 
IJIOMOTBOPCHHBIX IBETKOB B KOJIOCe WH CHH Kalla ypowkal 3epHa, uTO Koppeau- 
JOBAIO CO CHHKCHHEM XKH3HECOCOOHCCTH MbWIbIUb! (ONpeweneHua BeWCb Me- 
ronomM UlapgaKkopa (17) u chayopeceHTHOH MuKpockonun). Upinpna crpanana 
IT HEACCTaTKa BOXbI B MOUBe Ha NepBbIxX dTaMax cBoero MOpMUPOBaHHA He B 
fCHbUIeH CTENeCHH, 4eEM B NepHoy, OOpaso0BaHuaA ee u3 TeTpay. O OsMKanWHXx 
IPHUHHAX HapylleHuH MUKpOCHOporeHesa CYULECTBYET Ba MPOTHBONOJOMKHBIX 
mHeHuaA. Kocros (°) npefnomaraeT, YTO IpHunHa HapyWeHHh — NoBbllienue 
SASKOCTH Mla3Mbl; JlanxKap (°),— UTO yMeHbIMeHHe BASKOCTH 3aTPYHAeT OOpa- 
OBaHHe BepeTreHa H pacxox*KAeHHe XPOMOCOM. 

Tlo qaHHbmM psaga apropos (*, 74), nok BIMAHMeM «3aCyXH» BA3KOCTb M1a3Mb! 
} KIETKAX JIMCTbeB BO3pacTaeT. Hau onpeseneHuaA NMOKa3aJIM, YTO yY AUMCHA 
IPH HEJOCTATKe BOJbI B CBETOBYIO CTAJHIO, B Hava bHbIN IcpHoy PopMupoBaHHsA 
IBWIbUbI H B KPHTHYeCKHH MepHOA BASKOCTH IJla3Mbl KIeETOK Me3socula JIMcTAa, 
MHUepMuca BJlaradulla WHCTa, a TaK%Ke B TLIVMHKAX BO3PacTaeT IPHMepHO B 
(Ba pasa NO CpaBHeHHIO C KOHTPOJIbHBIMH pacTeHuaAMu. A30T, He3aBHCHMO OT 
POKOB BHeCe€HHA, CHHKAaeT ee. 

BaskocTb la3Mbl yCWJIMBaeTCAH B CBA3H C H3MeHeEHHeM BOsHOrO OalaHca 
acTteHui (1°). B Hallux ombitax NOX BJMAHMeM HeOCTaTKa BO B MOUBe B 
lepvod, POpMMpOBaHHA MbWIbUbI y pacTeHHH 3HAYHTeCMbHO CHHKAaJOCb KOMMUe- 
TBO CBOOOAHOM HM YBeEMYMBaIOCb KOJMYECTBO CBASAHHOM BobI. A3oT, BHECeH- 
bi Tepe MOCeBOM, DPM HemocTaTKe BOsLI B WOUBe B Mepvon PopMupoBaHnusT 
€HePpaTHBHBIX OpraHOB, OKa3a.l OouIbIlce BIMAHMEe Ha BOAHBI pexHM Ko0ca — 
HEM MOBbICHIOCh COsepKaHve CBA3AHHOK HW CBOOOAHOM BOAbI. ITO, OUeBHAHO, 
(OpMaM30BaI0 dusvONOrMyecKHe H OHOXHMMUeCKHE Mpoleccbl U cimocoOcTBO- 
alo YBeIMYeHHIO KOmHYecTBa Oe1KOB ma3Mbl. JlaHHble MO BOAHOMy pexuMy 
OppeNHpoBaNk Cc JaHHbIMH OMOXHMMUeCKHX aHau3s0B (Tab. 1). 

Iloq BaMaAHMeM «3acyxXv» PaCTBOPHMble yIieBOJbI HakalIuBaluch MmpeumMy- 
leCTBEHHO B BEPXHUX YaCTAX PacTeHHH, OcoOeHHO B POpMUpytollleMca KOuOCE, 
le, OUCBHIHO, Wel yCHJIeHHbIM TH{pONH3, YTO MOBbIMAaIO B HEM OCMOTHYeCKOe 
aBJIeHHe H Jlelaso STY BaxKHeLLy!I0 WacTb pacTeHuA Oolee ycTOHYNBOH K «3a- 
yxe». He6oublloe comepKaHve Caxapo3bl B BereTaTHBHbIX YaCTAX OMbITHBIX 
ACTCHUH B CpaBHeHHH Cc pacTeHHAMM ONTHMAIbHOTO YBMaKHeHHA, OYEBUAHC, 
MIMaylO UX SHepreTuuecKHXx pecypcoB. PacTeHue Ke B WeJIOM HCHbITHIBAIO yruie- 
omHoe romoyanue. Haxonsmenue OobWero KOJIMYeCTBA YIIeBOXOB B pacTeHHAx 
[DH BHECeHHH a30TAa B MepHOd «3acyXH» CBUeTeEMBCTBYeT OO yBeHUeHH (oTo- 
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Ta6dmuna 


JiunamuxKa aso0rHoro M yraeBogqHoro OOMeHa B HavatbHbI MepHox PopMupoBannA 
reHepaTHBHbIX OpraHoB (B % Ha cyxoe BeLECTBO) 


bev) a) U ' 4 

3 of Es 5 A 

= aCe) = 3 ao = 

be) Be 

YactTu a a 5 a rape ae 2 es & is 
BapuauT a 9 Sb cval lees a a's 2 |e 

pactTeuuit wi ae O88 ° ss 265 = 
Be Me omE ert Mish. ao) Boe 

a8 ae |OSS| Sk O Ons | te 

OnTUMaNTbHOe YBAaKHEeHHE 

Kosoc KoutTpowb “N63 0,1 a) Dek 4,9 ink 4, 
‘ 2N nepemx moceBom ihe ih 0,02 40 ‘Leal LESS | Ono 0, 
Bepxuue KouHTpowb ead 0,4 0,9 2,4 14,4 16,9 By, 
JIMCThA 2N mepegx moceBom 2,6 0,2 0,9 2,6 43,7 16,3 4, 
HumuHue KoutTpouib 1,8 0,2 0,9 139 12,6 14,4 5, 
JIUCTbA 2N mepegx moceBom 2,6 0,5 0,8 0,9 eit 6,6 3, 
HegocrTraTrok BOgH . 
Koustoc KoutTpouib word 0,3 0,8 2,9 7,0 9,9 He 
2N mepex moceBom ail 04. 1,0 4,4 9,2 13,6 He 
Bepxuue KouTpoJib 378 “hai 0,7 3,3 0,8 boil Be 
JIUCTbA 2N mepex moceBom S10) 0,4 0,9 5,3 1,3 12,6 He 
HuxHue KouTpouib 7 0,9 0,7 Bae 4,0 9,2 4, 
JIMCTbA | 2N nepemq noceBom dta5 0,5 0.7 6,0 ree 13,3 


CHHTe€THYeCKOH AKTHBHOCTH B CpaBHeHHH C KOHTpPOJIeM, He NOJYYHBINMM el 
B xkosoce I1pu «3acyxe» YBeEIHYHBaOCh KOJINYECTBO HASKOMOJICKYJIAPHBIX a: 
THCTbIX BELIeCTB, YTO, BEPOATHO, HpPHBOAMMO K HapylWeHHAM XOfla PU3HOJO! 
yecKHX Tponeccos (°). BHeceHne Ke a30Ta NOBbIMaJIO CHATETHYECKY10 AKTHBHOC 
pacTeHuli, O 4eM CBUeTeILCTByeT Ooee BbICOKOe OTHOWeHHe OeKOBOrO a3C 
K OOmleMy. 

B Hallux onbitax «3acyXa» B NepHoy MopMUpoBaHHA TreHepaTHBHbIX OpraH 
yrHeTaia He TOJIbKO POCTOBbIe Npolecchl, HO HW pa3ssuTve. KOHTPOJIbHbIe pac’ 
HHA He MepexosHJiH B Pasy KOJIOWeHHA WO BOZOOHOBJICHHA NOMBa. PacTeHt 
NOYYaBLUIMe a30T, BbIKOAUIMBaJIMCb Oe3 ono3qaHHuH. 

TakWM OOpa30M, Hal OMbITbI! MOKa3aJIM, YTO HEMOCTATOK BOJbI B MOUBE 
HayaJIbHbIM MepHOd MOPMHPOBaHHA TeHepaTHBHbIX OPraHOB y AYMeHA CHW KE 
ypoxwkal 3epHa He B MeHbIeH cTemeHH, 4eM B KPpHTHYecKHH NepHog. Tlosto: 
cilegqyeT CYHTaTb erO HauaJIOM HE NepHok POpMupOBaHHA TeTpal U3 MaTepk 
CKHX KJICTOK IIblJIbIbl, a Me€pHO, KOrfa NpOHCXOAMT NOATOTOBKa K MeloO3n 
HM B HAX TOJbKO HadHHaeTCA PeAYKIMOHHOE JeIeHHe, UTO COBMajaeT C Hayad 
oOpasoBaHHA THIYHHOUHBIX OyropKoB. TakHM O6pa30M, oco6aad 4yBCTBUTEs 
HOCTb K HEJOCTATKY BOJbl CBASAHa C MepeXOOM pacTeHHA B cha3sy raMmeTocu7 
HauyaslO KOTOPOM OTHOCHTCA K MepBOMY DeAYKUMOHHOMY JeseHuto, T. e. kK Pc 
MHPOBaHHIO LalwouAKoro moKOseHuA (°). A30T, BHECeHHbI Mok 3TOT TepH 
B ONTHMAJIbHBIX JJIH JaHHOM NOYBbI 103aX, NOBbIWAaeT YCTOHUHBOCTb pacTeH 
K HeOcTaTKy BOJbI B MOUBe. 

JleHnHrpaycKnlt rocyqapcTBeHHbllt Tlocrynuno 


meywaroruueckKuH MHCTUTYT 16 Xs 1959 
um. A. HM. Tepnena 


IMTHPOBAHHAA JIMTEPATYPA 

LB BeoAtH mane \yauesaur Jlenuurp. roc. neq. uucr. um. A. UW. Tepuena, 109, | 
(1955). *B. B. Anuxkues, Yu. 3an. Jlenuurp. roc. neq. nucr. um. A. 1. Tepueua, 1 
26 (1959). *®B.B.ButKkospekas, 3an. Jlenmurp. c.-x. nucr., B. 11, 69 (195 
“Tl. A. PenKeuab, 3acyxoycrotiunpocib pacTeHHli H MeTogbI ee nopbuenua, M3. AH CCC 
1936. °TI. Tauxap, lLUntonorua pacrennti, WI, 1950. ® 7. Kocto B,, & 
pactenuesonctso, Ne 9, 110 (1934). 7 A. H. Jl ytKos, Tp. 6or., ren. u cemexuuu, cep. 
Ne 7 (1937). §H. A.Maxkcumos, Pasputne yyenud 0 BOqHOM pexkume pacreHult 
TuMupasepa JO Hallux JHE, TumupsazepcKoe utenne IV, 1944. ® @. A. Cka3« uu, Buo. 
PHY€CKHe OCHOBbI Opollaemoro 3emvleqetuA, COopxH. crare, M3y. AH CCCP, 1957, crp. 2 
10H. H. Uspetrxosa, Yu. gan. Ect.-wayau. wucr. - uM. Jlecrapta, 27, 148 (195 
1B. T. Wepauur, Coops. nama axa. JJ. H. IlpauumHukospa, M3n. AH CCCP, 19 
ctp. 82. B.C. Wapnaxkos, JIAH, 26, Ne 3 (1940). 4%W.E.De M ol Ge 
tica, 5, Ne 5—6, 531 (1923). 14 J. Lew. i tt,% “Hardiness ioh Plant., Ni-.\.) 
1% F.S. Howlett, Ann. bot., 50, Ne 100, 757 (1936). # A. Schmidt, Kiam 
wald, O.Stocker, Planta, 31, 559 (1940). 
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Torauayn Akayemun nayr CCCP 
1960. Tom 131, No 3 


PHTOMATOJIOTH A 


M. B. TOPJIEHKO uw Lf. Wi. YCMEHCKAS 


BHOXHMHYECKHH METO ONPEEJIEHWA 
MNAPASHTH3MA-Y TPHBOB H3 POA STEMPHYLIUM 


(IT pedemaeneno axademuxon A. JI. Kypcanoeoim 17 XII 1959) 


Panee (*) Mbl coo6mjaiv O BO3MOXHOCTH ONpeeeHHA cTeneHH nNapasHTH3ma 
rpH6oB u3 poszos Alternaria u Cladosporium no HakonseHHiIO AMMHHOrO a30Ta 

cueT pa3oxwKenuaA UMeIouerocaA B NHTaTeMbHOK cpege nentoua ('). JlampHel- 
we MCCJIeqOBaHHA NOKa3aJIH, YTO TaKaA 3aKOHOMePHOCTb HMeeT MecTO pH 
VIbTHBUPOBaHHU Ha TOM xe cpeze u rpH6oB uz3 poga Stemphylium. Huxe 
BOXKEHHI Pe3syIbTaTb! STON paOoTHl. MeroquKa ucceqOBaHHi ONMcava B Upe- 
‘yuiem coo6urenun (*). 


ea. On Vi aut: 


3aBHCHMOCTb HaKOMNJIeHHA AMMHHOTO a30TAa OT BbIPAaXKeHHOCTH NapasMHTMUeCKUX CBOLCTB 
HEKOTOPHIX BUOB rpHOoB poga Stemphylium 


Komuy. aMuH- 


IlapasuTuyeckue CBOHCTBa | HOYTO a3oTa, 
Orkyya BbIzereH rpu6 SOn6u Mae YHA) Wee 
cyxoro Beca 
temphylium sarcinifor- | )Kuspie muctbs Kepepa | Ilapasut 1,4965 
me 
. botryosum CemeHa moxa y3Kouuct-| PakymbTaTHBHEIM ma- 2,4951 
HOrO pasuT 
. macrosporoideum CemeHa JIMMbI To xe 4,3121 
. alternariae CemeHa 2%KHMOJIOCTH » » 7,1948 
Pilicis CemeHa aA00HH » » 4,1737 
CemeHa COCHBI OObBIKHO-| »  » 5, 9041 
BeHHOH 
Ee ilicis Bymara Campout 14,6142 
[lousa To *e 18,8752 
. piriforme Meprsaa ApepecuHa » » 14,9044 


Kak BuqHO “43 Ta6n. 1, napasuTHble uv Onuskve K HUM BubI Stemphylium 
CTABJIAIOT B WMTATEIbHOM cpese JHWb OYeHb HEOOMbIUIOe KOJIMYCCTBO AMHHHO- 
) a30Ta — MOUTH B YeTbIPe pasa MeHbille, vem campouTsl. JlaHHbie, mpHBezeH- 
sé B TaGue, NOKa3bIBaloT TakxXe, uTO St. ilicis Mo CBOUM @usvomOrH4aeckuM 
30ficTBaM HeogzHopogen. Ho H. M. [Jagon.1muKo @); STOT BU BCTpeyaeTca Ha 
ASHBIX PACTHTE/IbHbIX CyOcTpaTax M Ha pxAye pacreHuu Kak (bakyJIbTaTHBAbIi 
apasuT. Kak noka3aJiM Hallin JaHHble, St. ilicis, H30JIMpOBaHHbIM W3 TWOURbI 
mu c OyMarv, 10 CBOHM @H3HOMOrHYeCKHM CBOHCTBAM Pe3KO OTMYAeTCA OT 
yIbTYp TOTO *%e BUA, U30.AMPOBAHHHIX C CEMAH Pa3JIMYHbIX PaCTeHMH HM CTOA- 
ux OMWKe K MapasuTHHM cbopMam. Takum oOpasom, y St. ilicis, Tak »#e Kak 
y Alternaria tenuis (cm. (*)), mpoucxogur dusnonornyueckax muddepeniina- 
id Ba, ero mpucnocoGmeHHe K MHTAHHIO paCTHTeIbHBIMM TKAaHAMH. IIpu 
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3TOM 3)leCb TakxKe H3MeHeHHe (PU3ZHOJOrMYeCKUX CBOHCTB UeT ObicTpee, 4 
MOpovlorHuecKkHXx. 

Cxoqubie JaHHble MOVYYeHEI B Hallett madopatopuu JI. OcorocTokoM Mf 
H3yY4eHHH ag0THOrO MuTaHusA BUOB posza Helminthosporium. Y lapasHTMpy! 
mero Ha JIMcTbAX KyKypys3bl H. turcicum HakanMBasOCb B MMTATeIbHOU Cpe; 

¢ memToHOM Ha | r cyxoro BelecTBa 8 Mr AMMHHOFO a30Ta; Y BUAa Ke CO CI 
ObIMH NapasHTHueCKHMH CBOMCTBAaN 

TaOauna 2 (H. rostratum) 13,6 mr. 
HakonueHue aMHHHOrO agoTa y HeKOTOpBIX Takum o0pa3om, yxKe y MATH pi 
pOHOB HecOBepIeHHHIX YTpHOOB pu pocre ux AOB rpHOos, BKJIOUaAIOUIUNX Napasy’ 
Ha cpeye c nerToHom (B MHIIurpaMMax Ha 1r = =HbIe HW CampoduTHble BHbI, OKa3: 


cyxoro BeulectBa) JIOCb BO3MO2KHBbIM, BO-II€pBbIX, OIIpt 
J@NATb CT€EM€Hb Napa3HTH3Ma NO Hé 
Tapa3utst Ek KOMJICHHIO AMHHHOTO a30Ta Ha MHTe 


TCJIbHOH cpeqe C MeNTOHOM H, BC 
BTOPbIX, AudpPepeHUHpOBaTb HEKOTC 


Alvetnarta eae 1623 pple BUbI Ha NapasuTHble M canpc 

Cladosporium 2—4 8—9 

Helminthosporium <8 >14 (PHTHbIe WITaMMBI. 

Fusarium 4-5 3 Tak Kak y KaxKJoro pola rpH60 

Stemphy lium <3 >11 nokasaTesiH OCcTaTOUHOrO aMHHHOr 
a aA 0 HTHBIX H Call “1 

IIpumeuaune. I ludpp B TaOmuue SOT apasHTHBIX H campop 
okpyraentt. HbIX BHJOB CMelMPHUHbI, TO H 


3TOM OCHOBAHUH MOXHO CYJUTb 
CTeneHH Napa3HTH3Ma TOrO HIM UHOrO H3yyaemoro Bua WIM WTamMMa Mp) 
pocre HX Ha cpege c MenToHOM (cM. TaO. 2). WopMbl, HakarMBarowlA 
AaMHHHOTO a30Ta OOJIbUIe, YEM MapasHTbl, H MCHbIe, YM CANpOMUTH!, ABJIAIOTC: 
IIpOMexXKYTOYHIMM MO MapasuTH3My; Oovee HH3KHE NMOKa3saTeJIH, EM YKa3aHHBl 
WIA Mapa3HTOB, HU Oowlee BLICOKHe, 4eEM WIA CampodurTos, OyfyT TakxKe FoBo 
PHTb, COOTBeETCTBEHHO, O Mapa3HTHOH UM canmpoduTHOu mpupoxe opraHH3ma 


Mockosckui rocyapcTBeHHbld yHMBepcuTer Tlocrymust0 
m. M. B. Jlomonocosa 16 XII 1959 
HWMTHPOBAHHAS JIMTEPATYPA 
1M. B. Topaeuxo, E. A. Uuunos, JI. M.Jléskuna, JAH) 16, 


ce 2H. M. Wugonauuxka, Ipu6naa paopa rpy6px Kopmos, H3g. AH YCCP 
19538: 
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PHSHOJOLH 11 


Axaynemuk AH YCCP E. Bb. BABCKHH u JI. C. YJIBAHHHCKUM 


M3MEHEHWSA CEPAEYHOW JESTEJIBHOCTH 
IPH MEJWIEHHBIX PHTMAX 3JIEKTPHUECKON 
CTUMYJIAWHH CEPAUWA 


SajlaueH JaHHol paOorTbl Oblwlo BhIACHeHHe JelicTBuA Ha cepAle MeJJICHHbIX 

TMOB CTHMYJIAUHH. B auTepaType HMMeloTCA MpOTHBOpeuMBbIe yKa3aHHA M0 
omy Bompocy. ABTOpbI, CyqMBUIHe 06 yCBOeHHH PHTMa IO 3/eKTPOKapyHo- 
aMMe€, OTM€¥alOT HEBO3MOXKHOCTh HaBASATb CepaALy MyTeM IIeKTPpHyecKoli 
TMMYJAWHH PHTM OolIee MeAVICHHbIM, UCM CNOHTaHHbIM (1). Jpyrue ucceqo- 
aTeJIM, PEPMCTPHpOBaBllIve MYyAbCOBbIc KONeCOAaHHA KPOBAHOFO WaBJIeHHA NyTeM 
uMorpa@uyeckou perucTpallM, OTMe4alOT BO3MOXKHOCTb YCBOeHHA CepIleM 
JVICHHBIX PHTMOB CTHMYyJIaiuu (7 *). OHH HaOwOZau 3HayHTeIbHOe ypexe- 
We CepJeuHOH JeATeCIBHOCTH, COOTBETCTBYIOMLee PHTMY CTHMYJALHH. 

Haute uccleqoBaHve MpoBeeHO B OCTPbIX ONbITaX Ha COOaKax, HaXOJMBUINX- 
A MO], MOp(PHHHO-ypeTaHOBbIM Hapko3oM. PerucTpHpoBaslacb 3/IEKTPpOKapAHO- 
paMMa BO BTOPOM CTaHJapTHOM OTBeeHHH OT KOHeyHOCcTeH. []pumMeHsasica du1eK- 
pokapAMorpad c ycusuTeeM MOCTOAHHOrO TOKa. CHHXPOHHO C 3JIEKTPOKapHO- 
PaMMOH 3alHCbIBaJIHCb KOJICOaHHA JlaBJICHHA B JICEBOM %KeNyLOUKe WIM aopTe 
OCpeCTBOM SJICKTPOMAHOMeTpa C MPOBOJIOUHBIMH JaTUMKaMM OMMYeCKOTO CO- 
poTHBvieHHaA. KareTrepH3allua aOpTbl WIM *KeJyOUKOB MpOH3BOANMAach Yepes 
eBy!O COHHY1O apTepHio. ORHOBPeMeHHO C SJIEKTPHYeCKOH 3anHCbio BHYTPHCep- 
e€UHOrO HIM aOpTaJIbHOrO LaBJeHHA PerHcTPpHpOBaNOCch Ha KUMOrpade PTYTHbIM 
aHOMETPOM JaBleHHe KPOBM B OesqpeHHOH aptepuu. Jia mpeynpexygenua 
BePTbIBAHHA KPOBH BHYTPHBeHHO BBOAMICA renapHH. 

QNekTpHYeckOH CTHMYJIAWHH NoABepradacb OOJlacTh CHHOaypUKyJIApHoro 
gna. JIA 3TOrOo GUNONAPHbIM CepeOpAHbIM S/IEKTPOA, BMOHTHPOBaHHbIH Ha 
OHIe TOHKOFO Pe3HHOBOTO KaTeTepa, BBOLMVJICA Yepes HapyXHY!O APEMHYIO BeHY 
O MecTa BMafeHuA BepxHeli MOO BeHbIB paBoe npegzcepsue. IlpaBusbHocTb 
CTaHOBKH JIeKTPOa IPOBepANAaCb B KOH KaK OPO ONbITa MPH BCKPbITHH rpy]- 
of KweTKH. PasapaxkeHHe MpOH3BOANOCb C MOMOLULbIO 3JIEKTPOHHOFO CTHMy- 
aTopa Tuna [P®, ckoucrpyupoBanHoro Bo BHMMMMO. Kaxkgpiit oryembubiii 
THMYJI HMeI C(OPMY MPAMOYrOJIbHUKAa C HECKCIbKO 3aKPyrieHHOH BeplIMHOH. 
[JMTeIbHOCTh CTHMyJa 2—3 MceK, HallpaAxKeHHe 3—7 B. 

DdhbekTbh! MeVIeHHbIX PHTMOB CTHMYJIAWMH ObIM HCMbITAHbI CBbIWe 70 pas 
onbitax Ha 10 co6akax. Ilo nowyueHHbIM pe3yJIbTaTaM Halll MaTepHay MO KET 
bITh pa3lesieH Ha 2 PpyMMbl, B 34BMCHMOCTH OT IPHMeHAeMOrO PHTMa HM Xapak- 
epa peakWHH cepAila Ha CTHMYJIAILMIO. 

Tipu uacrore sekTpnueckux pa3ipaxenuit Ha 5—15% HuxKe CNOHTaHHOrO 
HTMa CepJCUHbIX COKpPallleHHit Mbl B HEKOTOPbIX CJIYYaAX HaOMOLaIH MoHOe 
CBOeCHHe PHTMa CTHMYJIAMMH, T. €. COOTBETCTBOBABIUIee MOCIeEAHEMY 3aMejie- 
ne cepfeyHo meatembHoctu (puc. 1A). [locate Bbik0ueHHA CTHMY JAAN BOC- 
TaH@aBJIMBaNICA HCXOJHbIM puTM pa6oTE! cepslta. HeoOxogrmMe oTMeTHTb, TO 
ji YCBOCHHA CepAMeM MCIVICHHOTO PpHTMa CTHMYJALMH JOJDKHbI OblITb MpHMe- 
eHbl pasipaxkenusa Oovubileit cuIbl (B 5—8 pas), 4eM JWI HABASHIBAHMA CepAILy 
acroro pHTmMa. YcBoeHue MeJWIeHHOrO p¥TMa B OOMbILOM Mepe 3aBUCHT OT CO- 
TOAHUA CepAlla HW HCXOAHOM uacTOTbI ero coKpawleHuH. B AByx cyyanx Mpo- 


301110 HABASbIBAaHHe CepALy PUTMa CTHMYVIAILHH Ha 20—25% MeyIeHHee CHOH- 
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TaHHOli yacToTbl coKpauienull (puc. 15). Tlogo6upiit sdbexT HadsuoxaJica Nf 
BbICOKOM PHTMe cepeuHo feATetbHocTH (200—220 B muH.). Bo3MoxKHO, 4) 
YCBOeHMIO TaKOFO MefVJICHHOrO PHTMA CTHMYJIALMM CMOCOOCTBOBaIO THMOKCHY 
ckoe cocTosHHe *KuBOoTHOrO. Ilomo6Hoe BIMAHHE THNOKCHH OTMEUAJIOCh B OJTHC 
u3 pa6or (°). 


I v/ 
rool 
A 1CEX. 
{Cex \ 
Witla AA LY 
& 
: 1CEK. RS es i 


Puc. 1. Ycpoenve MefeHHoro puTMa CTHMYJIALMK CepsleM HOpMaJIbHOrO 2KHBOTHOrO (/) H HI 

BOTHOTO, Haxojameroca B cocTosHUN runoKkcuu (//). B mepBom cayyae ycsoeH put Ha [6% 

a BO BTOpOM cJyyae Ha 25% MejeHHee CnOHTAaHHOrO pHTMa cepfeuHbIX coKpamjenuh. A — 

no crumyjsuun; 5 — Bo ppema crumysaunu. Ha puc. / pepxuve KpHBble — aleKTpoKapAAC 

TpaMMa BO BTOPOM CTaHJapTHOM OTBeeCHHU, HWKHHe — 3aNHCb JaBJICHHA B JI@EBOM Kell! 
youke. TOuKkaMH OTMeCYeHbI MOMEHTHI pa3iparxkeHuA 


We 1 4 
Puc. 2. 3aBucumocTb apekTa CTHMYALHU OT TOPO, B KaKOH MOMEHT CepfeuHOrO WHKNa Nonana 


9JIEKTPHYeCKHH CTHMYJI. Bepxuaa KPHBadA — 3JIEKTPOKapAMOrpaMMa, HMKHAA — 3anucs Ja’ 
JIGCHUA B JIEBOM *KeJyTOuKe. 


1ceK 


Crumyap 3, 5, 9, 11 nonanu BO Bpema 3y6ua P uv HeshhekTuBunl. Crumyapi J, 7, 13 nonann MexKy 3y6man 
Pu Q u Take HeshdexTuBHb. Crumyubi 2, 4, 6, 8, 10, 12, 14, Momapmue Ha BbIcoTe sy6ua R unu noc 
3yOa S, BbISBIBAIOT OTBETHYIO peakuMIO. AMNIMTYAa KoMeOaHHA AaBseHuA B KeMyMOuKe sapucur or H 
NOJIH€HHA MoOCcNeqHerO HM, CJIeOBATebHO, OT TOTO, B KaKOM MOMEHT Cepfe4HOrO WuKsa HayMHaerca BO 
OyxXTeHue wKenyouKoB. BepTuKasbHble CTPCJIKM NOKAaSbIBAaIOT MOMCHT Havasla BOsOyxKACHHA 2KEe ITY LOUK 
(3y6en Q) nox BAMAHHeM BHewWHero cTuMywa. Bos6yx enue %KeMyAOUKOB Mp cTuMyslax 4 uw 6 HaunHae>nr 
Ha BbICOTe COKpalleHuA KeJIYHOUKOB UW He BbISbIBAeT TeMOAMHAMUYeCKOrO addexta. Bos6yxmeHne xen 
AOYKOB pM CTHMywIax 2u 8 BOSHUKaeT B (hasy paccaOeHuA %KeMYAOYUKOB M BbISLIBAeT COKpauleHH 
COMpOBOKAalouleecA NOBMIWEHHEM WaBNeHHsA 


Mexanu3M ycBoeHHA MeMJIeHHOrO PHTMa CTHMYJISWMH He BnomHe acen. II 
BUAMMOMY, TO, BMAHHeM CTHMYJIOB OONbUIOH CHAbI NpOHCxoMT yperKeH! 
UMITYJIbCOB, ABTOMATHYCCKH BOSHHKAIOUINX B CHHOAYPHKyJAPHOM yavle. 

IIpu yactrore aeKTpwyeckoit cruMynauun na 15—75% pexe ucxosHo! 
PpUTMa CepeuHOH JeATeNbHOCTH OObIUHO MpPOvCXOZUT MHTepdepeHnA aBTOM 
THYCCKH BO3HMKAIOUIMX HMMIYJIbCOB HW MMIMYIbCOB, BbI3bIBACMbIX BHEUIHEll CT 
MyJisitveH. IIpu sToM HactynaloT pa3smM4HOro posa apuTMnK. DdhdeKTHBHOC’ 
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IekTPHYECKOFO CTUMYJa ONpegedsAeTcCA TEM, B KaKOH MOMeHT CepAeuHOro ILHK- 
4 OH JelcTByeT Ha CHHOAyPHKYIAPHBI yser. Ecam cTuMyJI MpH0x%KeH B MO- 
CHT BOSHUKHOBeHUA 3yYOla P wiv Mexyy 3yOuamu P vu Q, TO OH OKa3biBaeTcs 
eabeKTHBHbIM H He BbI3bIBACT HH SJIeKTPH4ecKOrO, HH TeMOAMHAaMMYeCKOrO 
rBeToB (prc. 2). B cayuae Ke, ecuIM CTHMYJI NoMafaeT Ha BbICOTE 3youa R, 


ANU, AIAN 


i) 


1 CeK. 


UUW Uh, 


Puc. 3. IlpapuibHo MepMomuuecKHe U3MCHeCHHA cepewHoH JeATeIbHOCTH IIpH 
purmax cTumyaunn Ha 18—27% (Au B) 1 35—47% (B ul) megmenuee cnoutan- 
HOM yaCTOTHI cepseqHbIx CcOKpaleHHit 


BO03HUKaeT HHTepMomUpOBaHHaA SKCTPacucToOsa C BbIMAaNeHHeM reMOAUHAMHNE- 
“Koro abipeKTa WM Ke C OUCH MAJIbIM MOBbILICHHEM BHYTP MAKE YAOUHOTO AaB-. 
nenus (puc. 2). Hakonen, ecu cTHMya WeicTByeT Ha CHHOaypHKYASApPHbIA y3er 
HO OKOHYAHHN KoMMeKca QRS fo BOSHHKHOBeHHA O4ePeAHOTO CCTeCTBEHHOTO 
AMITYJIbCa, OH BbISbIBAeT HOPMAJIbHbIM 9eKTPUTeCKH OTBET, CONPOBOMRarouluH - 
CH COKPAaUeHHeM 2Ke/TYJOUKOB H MOBbIMMeHHeM JaBCHHA B HHX. B 9roM cury4ae, 
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BCJICICTBHE MeHbIIero BPeCMeHH HaMOJIHCHMA 2%KeNYAOUKOB, aMIWIMTy a KO1e6é 
Hull BHYTPHxKeNyOUKOBOFO jaBeHHA yMeHbIlleHa. B 3aBHCHMOCTH OT PHTM 
CTUMY.1AHH Takoe Gomee cna6oe coKpallleHue 2%eyIOUKOB HaOsmosaeTca pery 
JIMpHO Yepe3 TPH, NBa WIM OAMH cepheyHbIt WuKT (puc. 3). Tak, IpH PHTM 
CTUMYJIAWHH MpuMepHo Ha 40—50% HHx%Ke HCXOAHOM YaCTOTHI CepeyHbIX CC 
KpallleHu HepeqKO Kkaxkyoe BTOpoe coKpallleHHe *KeJyYOUKOB OKa3b 
BaeTCA TeEMOAMHAMHYeCKH Maso acPeKTHBHbIM. SHAYMTEIbHOE NOBbIWEeHHe Tak 
JICHUA B HKeTYLOUKe, COMPOBORAalouleecsA JOCTATOUHbIM BbIOPOCOM KPOBH B CC 
CY[bl, MPOHCXOLUT TOJIbKO IPH eCTeCCTBCHHO BOSHHKAIOUICM B CepAile HMIYJIbCE 
BuelinHif 2Ke CTHMYJI BbISbIBaeT CJIaOYIO CHCTOJY 2%KeYOUKOB C TAKUM HeOOJIE 
10MM KovIeOaHHeM JaBsIeHHA B HUX (puc. 3 5 u J), uro OHO HE COMpoBOxaeTe. 
Tl€peMeLLeCHHeM KPOBH B COCYAbI H MYJIbCOBLIMM KOJeOaHHAMH AaBJIeHHA B apT 
PHEX. 

pu Kumorpatbuyeckol 3aMvCH MyJIbCOBLIX KOJeOaHHH aBJIeHuA B OelpeH 
HOH apTepHU C MOMOLLbIO PTYTHOrO MaHOMeTpa MPH PHTMaX CTHMYJAWHM H 
30—75% HHxKe CNOHTAHHOM YacTOTHI paOoTH cepa MbI HaOw0JaH KPHBVIO 
KaK Obl CBUJETCIbCTBOBABINYIO O HaBS3bIBAHHH STOFO MeWICHHOrO PHTMa JJIEK 
TpHueCKOH CTHMYJIALHH, T. €. O OVATO Obl MPOHCXOAUBINeM 3aMeIeHHA coKpa 
UleHH cepflia. OruacTH TakOH xXapakTep KPHBOH OOyCJIOBeH MaJIOW YYBCTBH! 
TEMbHOCTbIO H HHEPIMOHHOCTbIO PTYTHOrO MaHOMeTpa. OHakoO, eC 3anHCbl 
BaTb JaBJIeHHe KPOBM B HepuibepHuecKOM COCYe YYBCTBHTCIbHbIM H OesbiHep' 
I[HOHHbIM 9/IEKTPOMAHOMeTPOM, TO MH TOrla Ha KPpHBOU He HAXOAAT OTparxKeHH 
Te HeOOJIbluIMe KONeOaHHA JlaBJICHHA, KOTOPble TpOWCXOLAT MpH BecbMi 
caOblX COKpalleHHaAx %KenyOuKa B OTBeET Ha QICKTPHYeCKHH CTHMYJ. TaKkHi 
o6pa30M, MO MYyJIbCOBbIM KOeOaHHAM JaBIeHHA B TepHcdepuyecKHxX apTepua? 
H@Ib3A YTBep2xX]aTb BO3MOXHOCTbh YCBOCHHA CepAWeM PHTMa CTHMYJIAWHH Hi 
20—75% HuxKe ucxozHoro. B eHCTBUTeIbHOCTH MpH TakOH CTHMYJAWMH He 
3aMeJVJICHHA CepeuHOH JeaATeJIbHOCTH. OTMeyaeMasc 110 NYJIBCOBbIM KOIeOaHHAl 
JaBJICHHA OpaqvKapAUA ABJIAeTCA JIOWKHON. CepAlle, KaK MOKA3bIBaeT BICKTPO 
KapAHorpaMMa, HepeAKO Ip 9STOM paOoTaeT He B Oovlee MeJVJICHHOM, a B Ooule 
yacTOM PHTMe. 

Hamm Ha6uioqeHHsA MOKa3bIBaIOT, YTO YCBOeHHe cepAIleM peKHX PHTMO 
QJIEKTPHYeCKOH CTHMYJIAWHH BO3MOX%KHO JIHUIb B OTACIbHbDIX CYYaAX H 
OUCHb OPpaHHUeHHbIX Npeseax. Y HOPMaJIbHbIX )KMBOTHbIX HHOPa BO3MO%KH 
HaBA3aTb CepAlly puTM Ha 5—15% HuxKe UCXOMHOrO ecTecTBeHHOFO pUuTMé 
Oonee %Ke MeVICHHbIe PHTMbI CTHMYJIAWHH, KaK T[paBHIO, He YyCBaHBatoTcs 
IIpu uacrore cTumyisinu Ha 15—75% wHxKe ecTecTBeHHOrTO puTMa pa6orT 
cepa uaule Bcero HaOs0aeTCH MpaBhJIbHOe YepeOBaHHe HOPMAaJIbUBI 
CHCTOJI, BO3HHKAIOUIMX B OTBET Ha CNOHTAHHOe BO36y%xKTeHHe CHHOaypHK} 
JIAPHOTO y3JIa, C YMCHbUICHHBIMH CepAeuHbIMH COKPallleHHAMH B OTBET Ha Jue} 
TpHyeckHe CTHMYJIbI. B pesysbTaTe 9TOro He BCe KOMeOaHHA BHYTPHKeMyNOUKC 
BOrO JaBJICHHA OTPaxkaloTCA Ha TeMOMMHAMHKe B NepHdepHyeckux cocyyzax. H 
OCHOBaHHH 3alMCH 3THX MOCJIEMHAX MOXKET co3aTben OUMOOUHOE MpeycraB 
HHe O AKOObI HMeloUleHcA Opagqukap AH. 


Mucruty? HOpMadibHOM HM MaTomorMueckoh dusvonorun Ilocrynuso 
AkajJle@MHuM MeAHILMHCKHX HayK CCCP 17 XII 1959 
@Musnoloruyeckad rpynna 
ygleHa-Koppecnongzenta AMH CCCP A.W. Cmupxosa 
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PH3ZSHOJIOVH 


T. H. JIOBATHHA 


HEKOTOPbIE JAHHbBIE O BJIMSHHH METHJITHOYPALLMJIA 
HA AJIAMEHTAPHYtO THMEPXOJIECTEPHHEMHIO Y KPOJINKOB 


(ITpedcmaeaeno axademuxom H. H. Anuuxosoim 11 XII 1959) 


M3BecTHO, UTO MMTOBHAHAA WKesle3a OKa3bIBACT 3HAUWTeIbHOe BNAHHE Ha 
NMMNOUAHEI OOMeH. Tak, YCTaHOBJeHO, 4YTO BLICOTa pasBHBaloUlelica xosecTe- 
PHHEMHM Y KPOJIMKOB Mp KOPMJIeCHHH UX XOJIeECTepHHOM HaXOJHTCA B OOpaTHOM 
OTHOUICHHH K HHAMBUAyaJIbHO HEOJMHAKOBOH Y HHX BeJIMYMHe OCHOBHOrO OOMe- 
Ha H 4TO BBeeHHe THPCOHAMHA IIPelMATCTBYeT PaSBHTHIO aIMMeHTapHOH runep- 
XOJIECTepHHEMHH y KpouHKoB ((*, *, °) w Ap.). UsBecrHo TakxKe, UTO MeTHJITHO- 
ypallul noxqaBsaer PyHKUHIO WLHTOBHAHOH %Kesle3bl UH CNOCcOOcTBYyeT PasBHTHIO 
y coOak aJIMMeHTapHOH runepxouectepHHemuu. Hamu (copmectHo c JT. A. Cu- 
HHMIbIHOH) ObVIO MOKa3aHO, TO Y HEKOTOPLIX KPOJIMKOB, HHJMBULyasIbHO «ycTOH- 
YMBBIX» B OTHOWeHHH PasBHTHA aJIMMeHTapHOH runepxouecTepHHeMuH, yaeTcA 
BHI3BaTb MOCJICIHIOIO TOJIbBKO TipH OMHOBPCMeHHOM BBeeHHH XOsIecTeDHHAa HU 
MeTHJITHOYpalluia. 

B cBA3H C STHM IIpeACTaBJIAJIO HHTeEpec MpOCcJeLHTb BIHAHHE JIMTeIbHOTO 
BBCeCHHA MeTHJITHOYpalluJia Ha TeueHHe aJIHMeHTAapHOH FrunepxouecTepHHeMuk 
Y KPOJIMKOB, a TAKKE NPOAOJKUTEIbHOCTH ITOTO BJIMAHHA Mocse MpeKpalleHuA 
BBeJeHHA MeTHITHOYpallusia. Jo CHX NOP, HaCKOJIbKO HaM H3BeCTHO, BJIHAHHe 
MeTHJITHOYpallWia Ha XOJIECTePHHEMHIO MPOCNe*KeHO JIHWb Ha cOoOaKaXx. 

B wactosmelH pa6ote y 13 kpomHKoB (caMuoB) peryapHo (yepe3 KarKple 
14--28 quel) onpeyesaoch cojlepKaHve XoecTephHa UM JICMMTHHA B CbIBOpOT- 
Ke KpOBH B TeueHve 196—540 zHeH. Onpeyeenne oOmlero xoulecTepvHa Mpou3- 
BOAHOCh mo cnoco6y Heluiwocca, coxepxKanue JIeMMTHHA ONpeseAOCh 00 
docopy B CNMpTO-3dupHOH BLITAKKE CLIBOPOTKH KpOBH (ocdop onpeyemaca 
mo cnoco6by Pucke—Cy66apoy). Tloce mpegBapuTesbHOrO ONpeseeHHA Co- 
lep2Kkanua xosecrepuua (40—76 mr-%) u euHTHHAa (62—107 mr-%) B CbIBOpoTKe 
KPOBH B HOPME€ KPOJIMKH JOMOJIHUTCIbHO K OCHOBHOMY PaCTHTeJIbHOMy KOPMY 
NOyuaA exKeLHeEBHO Yepes *KeTyZOK 10 ma 5% pacTBopa xouecTepuHa B NOJ- 
COJIHCUHOM Macsle B TeueHHe 140—190 quel. Iloce sroro Hapsayly c XouecTepu- 
Hom 12 KpoMKaM BBOAMJICA MeTHITHOypalH mo 0,3 r exegneBHo. IIpogomm«n- 
Te@JIbHOCTh BBCACHHA MeTHJITHOYpallula ONpekeANACh YCIOBMAMH OMbita (oT 20 
mo 70 Hel), Mocue vero BBEeHHe METHJTHOYpal{Mla Mpekpalllayocb, a BBee- 
HHe XOJIecTepHHa MposoMKaOcb NO Kona onbira. Bec KpOJIMKOB B Haale OMbI- 
Ta cocraBlad no 1800—2000 r u B TeyeHHe 7 Mec. OlbiTa TOcTeneHHO 
Hapactan go 3500—3900 r. B jaubHelllem Bec KPOJIHKOB B 3aBHCHMOCTH 
OT OOMLero COCTOAHHA %KHBOTHBIX JIHOO YBeIHUMBAJICA, MOCTHrad B OTJEJIbHbIX 
enyyaax 4600 r, 1460 yMeHbulasica. CleqyeT OTMETHTb, YTO YCOBHA SKCMepH- 
MeHTAa JJIS1 2KHUBOTHBIX ObWIH OUCHb TAXKEJIbIMH, WM K KOHILY OMbITa OCTaJIOCb JUUIb 
5 KPOMHKOB, OCTaJIbHbIe NOrHOIM 8B PasHble CpOKH (yepe3 7—11 mec. oT Haua- 
Jia ombita). 

B nepsplit nepHoy Ha6sOJeHHU, MPH KOPMJICHHH KPOMKOB OXHHM XosiecTe- 
PHHOM, PaCTBOPeHHbIM B pacTHTeIbHOM MacJle, yepes 140—184 nHA xouectTe- 
DHHeEMUA JocTHrasla Y pa3vIMYHbIX KPOJMKOB HeOAMHaKOBOrO YPOBHA, HECMOTPA 
Ha MpHOMSHTebHO OHH HM TOT Ke MepHOX KOPMJICHHA, a CeOBATeIbHO — 
TO %Ke KOMMYeCTBO BBeeHHOrO xosectepHHa. M3 13 KponuKos 2 (NeNe | u 7) 
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OKa3aJIUCb «yCTOMYHBbIMM» M10 OTHOINeHHIO K BBOJUMOMY XOJIeECTepHHy, MU XOvIi 
CTepHHEMHA Y HUX JlepxKasacb Ha HH3KOM YPOBHEe: YPOBeHb XOvIecTepHHa Yepe 
154 u 182 qua we npespmmian 280 u 350 mr% cootsercTBeHHo. [Ipu 9ToM 1 
THH y KpowuKa Ne | octTaBayica B Mpeqewax HOPMbl, a Y KpOJIHKa Ne 7 WOcT 
ran 179,8 mr%. Y ocTadbHbIX KPOJIMKOB, MOJyYaBUIUx XOueCTEPHH, yepe 
TOT 2K NepHoO BpeMeHu XosecrepuHemuA NocTurala 430—1280 mr%. Coxe 
*KaHHe JICIMTHHa TakxKe YBeJIMUMBaJIOCb, U3MCHAACh MapaJJIeIbHO Xone 
HY, 4 gocTurano 143,8—347,7 mr%. 

K Haualy mepHoa BBeeHHA MeTHJITHOYpallula HCKYCCTBEHHO BbISBaHHAa 
aJIMMeHTapHad THMepxomecTepHHeMUA OCTHTasla BeCbMa pa3JIMUHOH BBICOT! 
(B MUJIJIHPpaMM-mpoleHTax): 


Yo - Ne jlo BBeje- Tlocae ! 
Cneniee oe oe: Ca KpovluKa HUA BBeeHHA 

1 284 1120 12 600 540 ’ 

8 330 1030 9 620 900 

6 340 1080 2 640 580 

7 350 890 3 690 730 | 
10 430 990 b) 710 770 | 
14 450 730 4 720 640 


Bo BropoM nmepHose OMbITOB MpH MocseAyIOUleM e2xKeCHEBHOM BBeCHHH Me 
THJITHOYpallusia (HAapAAY C XOMeCTePHHOM) KOJIMUeCTBO XOJIeCTepHHa B CbIBOPOT 
Ke KPOBH y BC€X KPOJMKOB pe3KO Bospactaslo. YxKe yepes nepBble 2 Hees 
colep2kaHne xoulecTepHHa yBelMuHBasocb Ha 180—760 mr%, a yepes culeqyo 
me 2 Heqenn ene Ha 20—850 mr% u gocturao 1140—1860 mr%. MakcuMasib: 
‘HbIM MOJbeEM XOMeECTePHHEMHM HacTyMa/l Y PasHbIX KPOJIMKOB Yepes HEOAHHAKO 
‘Bble cpokH (4—17 Hegemb) OT Havata MepHoswa BBeeHHA MeTHJITHOYpallnle 
(puc. 1, a, 6). 


| i : 
meh, N = 
2000 S ; ‘ ; 
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| | 8 3s 

23 SS SS 

= S S 

SR aS RS 

20+ BS &3 S8 

8&8 S§ ss 

SS : oS 

S00+ ~§ elf : 


“60 C46 LBS 06 § «2G 2B OB LG BD FKG PB in 


Puc. 1. M3menenve xoulectepHHemuu pu pasIHYHOM pexHMe KOpM/eHHA 
xovlecTepHHOM. @— xKpowHK Ne 1, 6 — kpomuK Ne 9, e— Kponnkx Ne 11. 
1 — xomectepuu, 2— meuuTuH 


KpuBble XOIecTepHHeMHH B HepBbIlt MeCAIL BBeeHUA METHJITHOYpallHa } 
BC€X KPOJIMKOB HOCHJIM OJMHaKOBbIN Xapaktep. Coyepxxanue XoulecTepHHa. } 
KPOBH HeYKJIOHHO POCO, OfHaKO CKOPOCTb ero HapacTaHHa Obina pasiM4na 
Y uwacTH XXHBOTHBIX HavOo/bulee HapacTaHue HaGsOLaoch B TeueHHe NepBbl? 
2 Heeb (7 KpOMMKOB), Y OCTabHbIX —B TeyeHue 3—4-Ii HeqemH; yBeJIHYeHHE 
COMepKAaHHA JICMMTHHA MpOTeKatO NapasebHO YBeMHUeHHIO XONecTepHHa 
EcM conocTaBuTb cogepxKanue xovlecTepHHa JO Hayasia TepHoya BBeqeHus 
MeTHJTHOYpalnJia H Yepe3s MeCAL MpH ero €2KeAHEBHOM BBEJeHUH, TO cosfaeTes 
culeaylouree AOBOIbHO ONpefeseHHOe BMeyaTeHHe: YeM HMKEe Obl mpepuect 
BY!OWIMH YPpOBeHb XOJI€CTepHHa B KpOBH (JO HayaJia BBeseHUA MeTHJITHOYpalln 
Jia), TEM oe i cd OH YBeJIHYMBaeTCA NO BAMAHWeM STOTO Mpenmapare 
(cM. BbIlle). 
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B TperbeM MepHoge ONBITOB U3MeHeHHe CoxepxKaHUA XOMecTepuHa B KPOBH 
[pH MpOOMKaIOlleMCA OAHOBPeMCHHOM BBEJeHHH XOJIecTepHHa HM MeTHJITHOYpa- 
Wa Y Pa3HbIX KPOJIMKOB MpOWCXOAHIO C HHIMBUAYasIbHbIMM OCOOCHHOCTAMH. 
aK, Y OAHHX KUBOTHBIX (NeNe 1, 2, 7, 11; cm. puc. 1 a) mpogqommanocb Hapa- 
TaHHe XOJIeCTepHHEMUH, JOCTHTast MOCTeMeHHO MaKCHMYMA, Y JPyruX KPO/IMKOB 
NoNe 10, 12) xonecrepHHeMua JepxKalacb HeKOTOPOe BpeMA Ha OAHOM HM TOM 
€ ypoOBHe, HaKOHell, y TpeTbeH rpymmbl %KHBOTHBIX (NoNe 3, 4, 5, 6, 8, 9) 
acTylaslO CHHXKeHMe XOJIECTePHHEMHH, HECMOTPA Ha MpooOuxKatouleeca OMHO- 
peMeHHOe BBeeHHe XOJIecTepHHa HU MeTHJITHOYpalusa (puc. | 6). Comepxanue 
eWHTHHA B 9TOT MepHOR y BCeX KPOJIMKOB Hapactasio, WocTuraa 166,7—565,1 
ir %, T. €. yBeMuuBanocb Ha 80—-420 mr%. B o6ulem 2TH H3MeHeHHA MpOXo- 
WIM TlapaJWJIeJIbHO H3Me€HEHHAM COJepxKaHuA xXosecTepHHa. OgHako B Tex 
AyYaAx, re HaGOLanoch CHWXKeHHE YPOBHA XOJecTepHHa, HECMOTPA Ha IIpo- 
Om KalolleecA ONHOBPeMeCHHOe BBeAeHHe XOJecTepHHa UM MeTHITHOYpallua, 
HH2KeHHe JICMMTHHA HacTyMa1O HECKOJbKO Mo3qHee (puc. | 6). 

AHaJIOrHuHble pe3yJbTaTbl NWayeHuA XOJIecTepuHa B KPOBH MocwJe mpelue- 
TBYIOWeroO ero NOMbeMa, HECMOTPA Ha NposowKatolleecA KOPMJIeHHe XoOvlecTe- 
uHom (NeNe 6, 13) uu OoraToH xosecTepHHOM nulleH, HaOmo,amucb HaMu 
1958 r.) u 6e3 mpHMeHeHUusA MeTHITHOypalusa. Tak, y Kpommxa Ne 13 mpu 
KOPMJICHHH XOJIeCTepHHOM cojep2KanHe ero B KpoBu, OcTHrHyB K 109 jHIO 
3HauHTebHOrO ypoBHa (1280 mr%), HayuHaO MaaTb, a coyepxKanne sellu- 
THHA TIP 9TOM MpoOAosKaIO elle HEKOTOPOe BpeMA HapactaTb (c 246,8 yo 336, 1 
ur %). 

Tlomo6Hoe *%Ke NOHMKeHHE XOJIeECTePpHHa B KPOBH TIPU JIMTebHOM KOpMuJe- 
HHH XOJIeCTepHHOM (6€3 IIpHMeHeEHHA MeTHJITHOYpalluJia) ObIIO OTMeYeHO elie 
PoputHelizepom (*) B 1925 r. OgHako u3MeHeHHA YPOBHA MelMTHHAa Ip 3TOM 
WM He ObIJIH TpOcJiexKeHbI. 

B nepHoy NaeHuaA ypoBHA XOJIeCTepnHa Ui JIeLMTMHA B KpOBH (IpH nposou- 
*KaIOULEMCA KOPMJICEHHH XOJIECTePHHOM KaK C MeTHJITHOYpalluJIOM, TaK Hu 6e3 
Hero) OOUee COCTOAHHE KPOJIMKOB pe3KO yXyfUlaslocb; HaOsOfasoch NayeHue 
BeCa, NOTePA ANNeTHTA, BAJIOCTb, NOTePA JJIaCTHYHOCTH KOMKHOFO NOKPOBAa yLI- 
HbIX PaKOBHH, NepXOTb Ha HUX MW pyre CMMMTOMbI, XapaKkTepH3ylollne «xoue- 
CTepHHOBY!0 Oovle3Hb» (°). B Haliiux OMbiTaX MOUTH Bce KpowHKH (Kpome Ne 5), 
Y KOTOPbIX HaOwOfaslocb CHHKeHHEe XOJIeCTepHHEMHN Mp MpozowKaroulemca 
BBeJeHHH XOJIeCTepHHa HM MeTHJITHOYpallusia, MOrMOJIM B pa3sHble CPOKH C yKa- 
3aHHbIMH CHMIMTOMAMH «XOJIeCTepHHOBOH Oovle3sHN». 

Kak BHJHO 43 MpHBeJeHHBIX JaHHbIX, IPH AWIMTeJIbHOM KOPMJICHHH KpOJIH- 
KOB XOJIECTEPHHOM B COWUeTAHHM C METHJITHOYpallHJIOM, TaK %Ke Kak IIPH BBese- 
HUM OJHOrO XOJIeCTepHHa, YPOBeHb MocJleqHerO B KPOBM NOBbIIaeTCA JIMIIb TO 

kaKOFO-TO Iipesesa, pasJM4YHOTO AIA Kaxkoro KposMKa. OHako STOT Mpesed 
joulee BbICOKHH, 4YeM TPH BBeJeHHH OAHOTO XOJIeCTepuHa. 

Tloce mpekpallenua BBemeHuA MeTHITHOypalluia (yepes 20—70 jHel) u 
IPH MpoOLOMKarolleMcaA BBeeHUM XOJIecTepuHa OODMHO HaOmMOMaoch (y 7 us 
CTABIUUXCA K 3TOMY BpemeHH 10 2%XMBOTHDIX) MaseHve cosepxKaHuA XoectTe- 
JHHa VW JlewuTHHa. HanOomee 3HauvTeJbHOe MaleHve cOdep*KanuA XosecTepHHa 
1 JICLMTHHA HaOwIOJasocb B MepBble 4—6 Heferb. B sToT MepHox cofsepxKanue 
xolecTepuHa nagano ua 440—1050 mr%, a semuTuHa xa 100—370 mr%. 
awbHelttee HaOul0aBllleecd CHUKEHHe COMepKaHHA XOJIecTepHna MU NeWuTHHA 
TpokosMKanocb GOoslee MOcTeneHHO, H JOCTUrasICA yPOBeHb, yCTaHOBMBIUHHic# 
Ip KOPMJIeHHUM XOJeCTepHHOM K Havasy BBeeHUA MeTHITHOypatnna. Hponou- 
KUTCJIbHOCTh MepHOla BO3BpalleHHA XOJIeCTepHHEMMH K HCXOJHOMY B HallIMxX 
IbITAX YPOBHIO (JO Hayala BBeJeHHA MeTHTHOYpalwa) Oblla HeOAMHakOBO 
J pa3sHbIX KpomuKOB uM cocTaBisa 84—196 jHeH. 

OyHakO y HeECKOJIbKUX %KMBOTHBIX (NeNo 12, 6, 11) B nepBble 2 HememH Mocue 
IpeKpallleHHA BBeeHHA METHJITHOYpPallusia IPH NpOMO/MKalolleMcA KOPMJIeHHH 
<OJIECTEPHHOM elle HaGuOfaocb HeKOTOpoe HapacTaHve ColepKaHuA xXovle- 
‘TepHHa B KpoBu (Ha 60—390 mr%), MoculIe Yero CHM2KeHHe YPOBHA XoviecTe- 
\MHEMHM MpoTeKaJIO TaK *Ke, KaK MW Y OCTAJbHbIX KPOJIMKOB (puc. 1 6). Moxuo 
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IIpeAMOJOKUTb, YTO NocJe NpeKpallleHHA BBeEJEHHA MeTHJITHOYpalluia by HKU 
IMHTOBHAHOM 2Kevle3bl elle HEKOTOPOe BPeMA HaXONJIacb B YTHETEHHOM COCTO 
HUH, BCIeICTBHe Yero HM MpososKanocb HapacTaHue xosectepuHemun. IIp 
JIOJMKUTeJIbHOCTb STOrO Hepvosa «MocuieqeHcTBUA» MeTHJITHOYpalluJia, MO BCE 
BePOATHOCTH, PasIH4Ha Y Pa3HbIX 2KMBOTHBIX, HO MpOCJeUTb ee Oowee MOApO 
HO B lipefeaxX HalIMX CpOKOB OMpefeJeHHA XOJIecTepHHa He y/laJIOcb. 

PesyJIbTaTbI OMbITOB WOKa3bIBaIOT, UTO BBeeHve MeTHJITHOYpallula KPO 
KaM, NosywarouluM xOovlecTepHH, cnoco6cTByeT OCcOOeHHO ObICTpOMy Hi BbICOKON 
NObeMy XOJlecTepuHemuv. Peskan rulepXOslecTepHHeMHA BOSHHKaeT Wake 
TeX KPOJIMKOB, KOTOPble JO Toro OblwIM «yYCTOHUMBbIMM» MO OTHOLWeHHIO K BBO 
MOMYy XOJlecTepHHy. STOT spcbeKT TeM 3HAUHTeJIbHee, YeEM HM*KE Obl MpewWec 
BYIOWIMH YpOBeHb XOJIeCTepHHeEMHL. 

Ilocie mpekpallleHua BBeeHHA MeTHUITHOypallula, HECMOTpA Ha Tipofo. 
*KaloleecA KOPMJIEHHe XOJIeCTePHHOM, COJep*KanHe WOcJeqHerO B KPOBH CHé 
yasia pe3KO, a 3aT€M NOCTeNeHHO NaaeT; OMHAKO JIMIUIb Yepes NPOROJAKUTEIbHC 
BP€MA XOJIECTEPHHEMHA MPHXOMUT K UCXOAHOMY yPOBHIO, JocTurHyTomy (mp 
KOPMJICEHHM XOJIeCTepHHOM) K HayaJly BBeeHHA MeTHITHOypalluia. M3menenn 
cOJlepsKaHHA JIelMMTHHAa B KPOBM KPOJIMKOB MIpOHCXOLHT B OOUeEM MapavJIeJIbH 
H3Me€HEHHIO COJepxKaHHA XOJecTepHHa, HO Ha Topa3qo Oovlee HH3KOM YPOBHE 
YkKa3aHHble ABJIGHHA 3aBUCAT, BEPOATHO, OT TOrO, 4TO (PyHKUMA WIHTOBHHO! 
2KeNe3bl, BPCMCHHO CHWKeCHHAA MeTHJITHOYPallHJIOM, 3aTeEM CHOBa yCTaHaBJI 
BaeTCA Ha IIpe%XHeM YPOBHe. 


VMuctutyT 9KCNepHMeHTAaJIbHOH MeMUMHBI Iloctynnao 
AkajeMuH M@AHILMHCKUX HayK CCCP 24 XI 1959 
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PHZHOJIOTH A 


H. A. NEPYMOBA u 3. Tl. JKEMKOBA 


MATEPHAJIbI K H3Y4YEHHIO YCBOAEMOCTH S*° 
PASHbIMH OPFAHAMH DKHBOTHBIX TIPH BBEJEHWH 
EE B BHAE METHOHHHA H BUTAMUHA B,, 

MO QAHHbIM KOHTAKTHOM PAJHOrPA®HH 


(ITpedcmaeaeno axademuxom H. H. Anuuxoeom 1 XII 1959) 


_ B «autepatype uMeetcs px cocOuleHH O XapakTepe pacmpeyesenua u30TO- 
NOB B pa3JIMUHbIX TKAHAX OPraHv3Ma. OTH JaHHble OCHOBAHbI Ha pe3yJIbTaTAaX, 
MOJIYYeHHIX pH MOMOMM OMOXUMNYeCKUX HM panorpaduyeckux MeToos (17!*). 

B wacToAuleH padote Opiia clelaHa NOMbITKa YCTaHOBUTb pasJIMyHe B YCBO- 
aemocTH S* tip MOAKOXKHOM BBeJeHHH PaCTBOPHMbIX COeMHHEHHit MeTHOHHHA 
M BUTaMuHa B, pa3HbIMu 


OpraHaMH %XKHBOTHBIX pa3- {6 
HbIX BHJOB (rpbI3yHbI, XHUI- 4 4 
HMKM, THI) HW pasHoro | /Z WY 4 
Bospacta. /0 co 2 
Halim onpirbi mposonu- & 4g 
JMCb Ha OeJbIX Kpbicax, & 9g = 
MOPCKHX CBHHKaX, KPOJH- & yy = 
KaX, KOWKax u Kypax. Bce- & gy = < 
TO UcnOuIb30BaHO 99 xKUBOT- Al Nee . ] BEN 
Novka “odeenydoy- cene- ‘onobnou fnayenna 


HBIX. HekoTopbie 43 HX MeveHe oo ede senna Mose (rpa@oenacT) 
Obl OepemMeHHbIMH. Y m0- = 
CIe€qHUX MOMHMO BHYTpeH- Puc. |. Ycsosemoctb S35 meTHoHHHa BO BHYTPeHHHX OP- 
HUX OpraHOB HCCJeOBaJINCb raHaX YKHBOTHbIX Ppa3sHbIX BUJOB YEPes CYyTKH nee si 
malenta H TKAaHH 3apojbl- RAS ie Se gee 7 el a 
mei. PaywvoakTHBHbIi 130- 

Ton cepbl S®° BBOAMJICA Cc Me- 

THOHHHOM WM BHTamMHHOM B, NogxKOxKHO U3 pacueTta or 0,5 yo 4,3 u Cu 
Ha | r 2MBOrO Beca. ; 

Marepnaa (BHYTpeHHHe OpraHb! 2%KUBOTHBIX), B3ATbIM B PpasHble CpOKH Mocue 
BBeJeHHA H30TONAa, (UKCHpoBasICA B WuAKOcTH KapHya U 3aMBaICA B Mapa- 
bun. Jia usmepeHuaA KOHUeHTpallun usOTONa B OpraHax HaMM Obl HCHOMb30- 
BaH MeTOJ,| KOHTAKTHBIX palMOrpaMM THCTOJOrHYeCKUX Cpe30B C MpHMeHeHHeM 
STAJIOHHBIX OOpasios (17). Pe3yibTaTbI OMbITOB MbI BbIPaKaJIH Yepes NoKasa- 
TeJIb YCBOAeMOCTH, KOTOPHIH OOosHayaeT OTHOWeHHe (B MpOleHTax) KoMMYeCTBAa 
S*5 3 | r TKaHM Cpe3a JaHHOrO OpraHa KO BCeMy BBeJeHHOMY 2KHBOTHOMY KOJIH- 
WeCTBy 9TOFO H3OTOTA. : 

Uactb %KUBOTHBIX, KOTOPbIM NOAKOXKHO BBOAMJICA BOJHbIM pacTBOp MeyeHOrO 
MeTHOHHHa (H3 pacueta oT 0,5 go 1,6 wCu S® Ha 1 r Beca 2KMBOTHBIX), ObIJIH 
yOUTbI Uepe3 CYTKH Nocie BBeseHHA usoTOMa. Kak BuHO u3 puc. 1, ycBose- 
MocTb S*°, BBeeHHOH B Be M€THOHMHA, y pasHbIX BHJOB %KUBOTHBIX OKasaJlacb 
pasimuHo. Y BceX XKMBOTHBIX HanOosee BbICOKOH YCBOACMOCTHIO oOajlaeT 
MeveHb, MOWKeyIOUHaA *WeJlesa HW KOPKOBbIM CJIOH NOUKH. YcBostemoctTb SP 
B IICUeHH KOWIKM M KpouuKa cocTaBsdeT BeamuuHy NopsqKa 0,1—0,2%, y mop- 
cKoli CBHHKH >0,35%,y Kyp no 0,7 %u y Kpbic > 1 %.¥Y BCeX KMBOTHBIX Ha6vIto- 
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aeTCA OTHOCUTeJIbHO MaJiasi| YCBOAeCMOCTb B KOpe rosoBHOro Mosra. YcBos 
mocTb S®° B nedeHH BCeX IIOOMbITHbIX KUBOTHBIX MpeBOCXOJUT YCBOAEMOCT 
B CepOM BelilecTBe rosloBHoro Mo3ra B2—3 pasa. Mpa cepaila u serkoe 1 
ycpostemocTu S®° 61m2Ke K rOJIOBHOMY MOsry, ¥eM K TeweHH. YCBOAeMOCT ces 
3€HKH H3M€HYMBAa: Y KOUIKM, KpOJIMKa HW MOPCKOM CBHHKH Ona OJIM3Ka K yCBOA 
MOCTH B TleueHH, y Kyp OHa Om3Ka K ycBOdemocTH rosioBHOrO Mosra. Y Gepr 
MeHHbIX 2KHBOTHBIX HaOJOLaeTCA BbICOKaA YCBOACMOCTb PajMOaKTHBHOTO Mi 
THOHHHA B Ivialleute (rpocboOacr), Om“3KaxH K ycBosemocTH TeyeHH. B Tpodc 
OulacTe 1JIaIeHT Pa3HbIX %KMBOTHBIX TaK%Ke BbIABJIAIOTCA BHAOBbIe pa3sJIMYUs 
B mmauente, Kak MU B ApyruX opraHax, HavOOJIbllad KOHILeHTpalluA H30TON 
oOHapyKuBaeTCA yY KPbICbl HW HaMMeHbUWaA y KPOJIMKa; B MalleHTe MOPCKO 
CBHHKH Tak?Ke OKa3aJlOCb 3HAYHTeJIbHOe KOJIMYECTBO H3OTOMAa, HO BCe Ke MeHE 
ule, eM B MvallexTe Kpbicbl. TpodoOsacr KOWIKH MO cOep2KaHHio W30TOI 
mpHOimxKaetca K TpodoOsacTy KpovwKa. 

Tor (bakT, 4TO IpH u3syyeHuN ycBoxemocTH S*° MegeHOrO MeTHOHMHA pa3J 
“HBIMH OpraHaMH 3apOfbillla OOHapy2KeHO 3HAUMTeJIbHOe HaKOMJeHHe B HU. 
PpafMOaKTHBHOrO BellleCcTBa, MOKa3bIBaeT, YTO OapbepHble CBOMCTBAa MJalleHTL 
WIA aHnoro coequnenua S** BpipaxKeHbl He3HayHTeIbHO. Pa3mMuHble OpraHke 
HW TKaHH 2MOpHOHa, KaK HOKa3bIBaloT HX PalMOrpaMMbl, OOHAPyKUBAIOT MOUT 
TaKylO 2%K€ 3aKOHOMepHOcTb pacnpeyesenua S*°, BBeJeHHOH C MeETHOHHHOM, Kal 
HM BO B3POCJIOM OpraHv3Me: B HeyeHu 29MOpHoHa S* cKonsseTcA B OovIbLUeN 
KOJIHYeCTBe, UCM B CK@JI€ETHOM MbILIMe, B KOPKOBOM BelllecTBe NOUKH Sombule 
4ueM B MAKOTHOM, H Tak Jlavee. | 

Bomee MOcTOAHHbIe 3HaYeHHA yCBOAeMOCTH Ob OOHApyXKeHbI B OpraHa? 
YKHBOTHBIX (KPbIC), BCKPbITbIX Yepe3 Boe CyTOK Mocwe BBeeHHA UM pawuoak 
THBHOrO MeTHOHHHA. BBosHMble NOPWHH MeTHOHHHA COJepKaJH B cpeqHeM IC 
1,8 (kpbicpr NeNe 42, 43, 44), 3,1 (Kppicpr NeNe 51, 52, 53) u 4,1 (Kppbichr NoNe 
45, 46, 41) wCu S** Ha 1 r Beca (cm. Ta6a. 1). 

YCBOHAeMOCTb B HeY€HH KPbIC YBeJIMYMJIaCb pH 3TOM B CpeHeM B 1,8 4H 1 
2,1 pasa. YcBosemocTb S* B rouJIOBHOM MO3ry HapacTaeT Ooslee MeQJICHHO, 1 


Ta6Onaunua 1 


Ycposemoctb S%* MeTHOHHHa BO BHYTpeHHHX OpraHax FKpbic, MOPCKHX CBHHOK H KpOJIHKO! 


YCBOACMOCTb B (MpOueHTax) 


is] 
A d Oe 
o he oi ' as 
I Spb ASsSip lace Be = 8 E 
5 0 nS On Oo: a o oO o to Ge 
oe 4 Sh 5a 3S) a e qo © 2 Smig s 
Sad 2s. jayshre vikavkie ee N Gene em OUR Te gees aus 
2 fea ee See = = Es © 8 23 5 
Kppucpb 
42, 260 1,74 48 1 on 1539 1583 1,04 0,85 0,34 — 
43 260 1,74 48 1,18 1,25 1,42 0,98 0,85 0,36 — 
4b 230 4,95 48 1,30 1,30 1,24 1,00 0,90 — _— 
51 310 3,01 48 2,30 PAD 0,47 0,58 0,66 0,47 — 
52 315 2,97 48 2,00 3,35 0,53 0,55 0,53 0,38 —_— 
53 295 3,17 48 1,70 3,90 0,56 0,67 0,74 0,54 — 
45 265 Baill 48 2,60 3,60 2,30 2,10 1,70 0,46 — 
46 280 4,28 48 2,60 2,83 Pyppee 1,45 1,46 0,54 — 
44 280 4,28 48 2,65 2,48 PP 1535 1,34 0,47 — 
37 410 3,00 72 1,80 2,30 1,70 _— 1,10 0,49 —_ 
38 310 4,00 72 1,70 2,10 1,90 — 4,20 0,52 — 
MopceKkuHe CBUHKUH 
81 600 0,25 2 | 0,36 0,34 —_— 0,19 — 0,06 _ 
82 800 0,3 2 (O83 0,24 0,39 0,13 —_ _— _ 
73 695 4,20 24 0,36 0,54 0,33 0,32 — 0,18 = 
83 830 1,56 24 0,37 0,73 _— _— _— _— 0,38 
67 647 1,63 24 0,33 0,47 0,50 D9 — _ 0,56 
66 600 4,90 48 0,46 | 0,49 “ 0,42 = ne 0,46 
68 647 1,68 72 0.57 | 042 = = 0,53 
KpomuKu 
183 | 1200 0,90 24 0,13 0,10 —_ _ — _— _ 
163 3050 0,90 24 0,15 = = 0,12 — a — 
168 3450 0,70 168 0,15 0,34 — 0,14 _- _— — 
{74 4410 0,50 240 0,09 0,40 _ 0,07 — — _ 
177 | 4400 0,70 1344 0,009 0,049 —_ 0,014 — — — 


1,3 u B 1,4 pasa. IIpu ysBennuennu BBofumoro usorona B 1,72 pasa ycBo- 
eMOCTb B NOuKe HapacTaeT Ooubuie Yem B 2,5 pasa, HO yCBOAeCMOCTb B MOs2xKe- 
1yAOUHOK 2Kevlese, B Cee3eHKe HM B MBillle cepa Nagaet B 2,5, 1,7 un 1,4 pasa 
ooTBeTcTBeHHO. Uepes 3 cyToK nocwe BBe_eHHA MeTHOHMHA KOHUeHTpallusa 
g0TONa B OpraHaX MMeeT ABHY1IO TeHJ@HILMIO K CHHKeHHIO. 

B opraHaxX MOPCKHX CBHHOK KOHUeHTpalluA W30TOMa B TeyeHHe MepBbIXx 
pex cyTOK Mocjle BBeJeHHA PafMOaKTMBHOrO Me€THOHHHA 3aMeTHO He H3Me- 
HACTCA, MOXKHO OTMETHTb JaxKe HEKOTO- 
poe ero Hapactanue. MensenHoe nayenne TaOauna 2 
KOHICHTp alu H30TOMAa BMNapeHXUMaTO3- 
HbIX OpraHaX OTMe4eHO H y KpOwHKOB. 
B nepsple 7 1He KOHLeEHTpalluA H30TOMAa 


Ycpoxemoctb S®° merHoHuHa B NeveHHv MOwO- 
AbIX MW B3POCJIbIX 2KHBOTHEIX 


BMX OpraHax 3aMe€THO He H3MeHsAeTCA. a > mod ore 
Yepes 10 Heli B neyenn, NouKe H B ce- cae s go Bee p) et 
jleseHKe OHA yMeHblaeTcs B 1,7, B 3,1] Ze 9 is Pen le 
Hi B 2 pa3a COOTBETCTBeEHHO, a uepes 56 Ese a AEM Gea at ES 
que B 16,7, 16,3 u 10,0 pasa, coorser- rier 

CTBCHHO, 10 CpaBHeHHIO CO 3HayeHHeM ; i han CALS 
Ha Ce€AbMOHW JIeHb. 4 35 1 0,50 5,80 
_ Peskoe MopplllleHve yCBosemocTH B 2 = = bey Ulmer 
TICYeHH OT/@JIbHbIX KUBOTHBIX, NOJYUHB- q 33 120 0.50 | 3,40 
IMWX HHbEKIMU ONMHAKOBBIX KOJIMYeCTB 295 Dh 0/90 1700 
W30TOIa Ha rpaMM Beca, KaK NoKa3asu oe mi Fy lave Or een 
OMBITbI, CBA3aHO C MaJIbIM BeCOM 3THX 38 310 2 4,00 1:70 
2KUBOTHBIX, T. €. C HX Goee MOJOZbIM Mae ee ka ae 
Bospactom. B kayecTBe IIpHMepa MOXxKHO , a a Ge at 
MpuBeCTH AaHHble, XapakTepusyroulne 2 «oe 24 0.70 | 3.00 
YCBOACMOCThb S** B neyveHu MOJIOZbIX 4H 83 880 Oh 1,56 0,37 
B3POCJIbIX KPbIC HW MOPCKHX CBHHOK. Y2xKe ey sia a ose ae? 


yepe3 uac nocuie BBeJeHHA payHoak- 
THBHOFO Me€THOHHHA B MeYeHH MOJIOJbIX KpbIC CO3aeTCA OVHb BbICOKaA KOHIEH- 
Tpauua usotona. Y 10-qHeBHOH Kppicpr Ne 3 (Tra6. 2) ona mourn B 2,3 pasa 
Billie, uem y 30-qHeBHOM Kpbicpl Ne 4. Uepes cyTKH Nocue BBeeHHA KOHILEH- 
Tpalua usoTONa B MeyeHH NagaeT. Uepe3 3 WHA OHA yMeHbllaeTcaA B 17/, 
pasa, a uepe3 7 cyTOK — ByBOe MO cpaB- 

HeHHIO C KOHUUeHTpallueH uepes CyTKH. 

Y B3pocubiX Ke Kpbic, Np BBeseHHu 

UM Jlaxke OOJIbIIMX KOJIMYeCTB H30TOMA 

,- Ha 1 r seca, ycBOAemocTb ero B Ie- 
mm YeHH Yepe3s CYTKH Mocye BBeeHHA BO 
pa3, a vepes 3 cyTOK B 2 pa3a MeHb- 


wy 
S 


S mle, YEM Y MOJIOMbIX %KUBOTHBIX. Takaa 
S70 3aKOHOMEPHOCTbh HaOJOJaeTCA HM y MOp- 
3 CKUX CBHHOK (Tad. 2). 

Ss YcsoenHe S* 3aBucuT OT BHa co- 
a @IHHEHUA, B KOTOPOM BBOAHTCA 9STOT H30- 


tom. IIpH noqkoxKHOM BBeJe@HHH BOAHOTO 
pacTBopa BuTaMuHa By, MeyenHoro S*, 
ee yCBOA€MOCTb BbIpamKaeTcA ecATbIMU 


Neves loyka Cene- Cepdue lonobn. fina- JOMAMM MpPOWeHTa, YTO 83HAUMTEJIbHO HH*Ke 
JeHKA Mose UeHITNG 35 oo 
yYCBOAeCMOCTH S , BBeCJCHHOH 2KMBOTHbIM 
Puc. 2. Yesosemocts S*° metuonnua (4) toro xe Bua (puc. 2). 


pe ne Biy(0) 80) Buy TPeHAER OTA; IIpu pseqenuu Meyenoro BuTamuHa 
Hax Kpbic uepes 2 cyToK mocle BBe- An 
nennst B, coyepxanve S*® B meyeHH XKpbIC 


mocTuraeT MaKCMMaJIbHOrTO 3HaveHHA B 

Ne€pBbIn vac MOcWe HHbEKUMM U 3aTeM HavMHaeT MaflaTb (ra61. 3). B mpme 
cepyilla B MepBble vacbl Mocse BBeseHUA MeyeHOrO BHTaMHHa B, KOHIeHTpalina 
uz0Tona S$ 6onee ueM B [Ba pasa MeHbIlle, YeM B NeveHH, HO yxKe Yepe3 CYTKU 
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Tadnmuna 3 
Ycsosemoctb S*° putamuna By BO BHYTpeHHUX OpraHaX AKUBOTHHIX 


YcBosxeMOCTb (B NpOleHTaXx) 


‘ ae aS 
Sa) (Op = 
2 ES ens! Ss = oS 
: e pee ae e ) cS) g S 
ee oo ‘o> a 3) = 
3 a (An: ea PA eel he: FR y 8 « es 
3x ° ae QeF z z 5 ray 5 ae = 
Ze 9 ane,) rene S = 3 8 5 Za i 
Kpopicb 
122 285 1,88 OF 0,406 ) 0,249) 0,135 0,413 0,073 0,065 0,085 
123 285 1,88 1 0,415 0,185 0,064 0,075 0,034 0,024 0,054 
127 285 1,99 3 0,355 0,226 0,103 0,178 0,035 0,038 =a 
124 185 1593 4 0,392 0,298 0,106 0,178 0,043 0,047 0,073 
125 23 1,88 24 0,293 0,274 0,074 0,274 0,036 0,096 0,079 
126 255 1,90 48 0,164 0,143 0,059 0,165 0,019 0,105 0,073 
128 235 1,94 48 0,134 0,128 0,038 0,134 = 0,030 — 
129 205 1,92 1 0,259 0,170 0,060 0,164 0,049 0,061 0,068 
130 230 1,92 96 0,123 | 0,131 0,054 0,190 0,028 0,054 0,057 
KowKka 
C7 23800 | 1,00 | 4S | 0,007 | 0,025 | 0,037 0,080 | — _ | 0,030 


KOHIHTpallua W30TOMa B 3THX OpraHaxX cpaBHMBaeTcA HM uepes 4 CYTOK EF 
cepfeuHOH MbIlle OHA CTAaHOBMTCA Bbillle, 4eM B MeuveHH. 

B otauuve oT S*° metuonuHa S*° BuTamuHa B, ycBanMBaeTcA B IMvJalleHTeé 
OepeMeHHBIX Kpbic B 2—4 pa3a MeHbile, uem B MeyeHH. IIpu equHH4HOM OMBITE 
BBeJIeHHA BUTaMHHa B, KOIKe ycBosemocTb S*° B ee OpraHaX OKa3aJlacb, Tak 
%#Ke KaK HW Y KPBIC, 3HAYHTeJIbHO Hu%Ke ycBOAemocTH S®*°, BBeeEHHOH C M€THOHH- 
HOM. OjHakKO CJlelyeT OTMETHTb, UTO B IlalleHTe KOIKU, Yepes 2 cyTOK NocuJE 
BBeJIEHHA Me¥YeHOrO BUTaMHHa B,, KosuyecTBO S*° Opwio B 4 pasa Oowbille, 4eN 
B TeveHH (Ta6a. 3). OOpamaer Ha ceOA BHUMAaHHe, TO IPH BBeAeHHH OHOrC 
WM TOTO Ke KOJMYeECTBA H3OTONA HaOIOMAaIOTCA JOBOJIbHO 3HAUHTeJIbHbIe KOVJIe- 
OaHHA YCBOAeMOCTH erO B OpraHaX Pa3HbIX MKMBOTHBIX OMHOFO UH TOTO Ke BUuME 
(cp. Ta6. 3). OrKMOHeHHA OT cpeqHeH BeTMUMHEI AocTuraioT +20%. 

TakHM 06pa30M, Ha OCHOBaHHM JlaHHbIX KOHTaKTHOM pamHorpaduu MOxKHC 
ClelaTb BbIBO, UTO CTeMeHb ycBosemocTH S*° BHYTpeHHHMH OpraHaMW XKHBOT- 
HbIX 3aBHCHT OT XHMMYeCKOrO COeAHHEHHA, B KOTOPOM BBOJHTCH H30TON, 01 
BH Ja %KHBOTHOrO H OT ero Bospacta. YcBostemocTb S*° BuTamMuHa B, 3HauvTeJIb: 
HO HWxKe ycBosemocTu S*° meTHoHHHa. HanBpiclilad ycBOAemMOocTb H30TONAa 06: 
HapykeHa B OpraHaX KPpbIC, HaMMeHbIWad — B OpraHax KposuKoB. Ilpomexy: 
TOUHOE NOJIOMRKeHHE 3AHUMAIOT OPraHbl MOPCKUHX CBUHOK, Kyp H KolWek. Ycsose 
MOCTb H30TONA SHAYHTeJIbHO BbIe Y MOJIONbIX MXHBOTHDIX, UCM Y B3POCJbIX 
SHaUHTeIbHbIe KOJIeOaHiA YCBOACMOCTH OHM Vi TEM %Ke OpraHaMy y OTIeb 
HbIX 2XHBOTHBIX OJHOFO BUa YKa3bIBalOT Ha TO, YTO OlpejeveHve YCBOAeMOCTI 
HU30TONa Ha OCHOBAHHH e€MHHMYHbIX OMbITOB MOXKET NPHBeECTH K 3HAYHTeJIbHBID 
ollH0Kam. 

Muctutyt onKOJOrHu Ilocrynuso 

AkajleMuH MequIMHCKUX HayK CCCP 26 XI 1959 
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Joxnayn Akagemnu uayr CCCP 
1960. Tom 131, Ne 3 


MAPA3HTOJIOTH A 


E. J. JIOFAUEB 


K BONPOCY O TPO®HYECKON ®YHKILMN 
KMWEGHOPO SNHTEJIMA TPEMATO]L 


(IT pedcmaéaexo axademuxom K. H. Cxpa6unoim 21 XII 1959) 


Havmenee u3y4ueHHOH B MOpdouioruyeckoM u (usHOJIOrMYeCKOM OTHOLIeHH- 
MX TKAHbIO TPeMATO] ABJIACTCA STMTeMMH, BLICTH/AIOWINH MHWeBapHTeJIbHYy1O 
uctemy. Hamu OblvIO KOHCTaTHPOBaHO, TO INHTeEHAIbHbIe KIeTKH KHUIeCUHH- 
r MOHOreHeTHYeCKUX TpeMaTO OOHAPyXUBAIOT MPH3HaKH, CBOMCTBEHHBIe 3u1e- 
Me€HTaM TKAHH BHYTpeHHel cpespr (+). 

MispecTHo, YTO y AHreHeTHYeCKUX TPeMaTOA KHWEUHBI SMUTeEIHH B3POCJIbIX 
popM MocTpoeH H3 OMHOrO CJIOA KJeTOK, OOHAPYy2XuUBAIOIULAX CMOCOOHOCTh K 
aMeOOH HIM J[BHXKCHHAM CBOOOAHOHM NOBepXHOCTH HW MOFylLHX BbIIMyCKaTb TceB- 
qoromuu (7, °). Sra cnoco6HocTb o6ycOBIMBaeT 3HAaUMTebHBIM NOMMMOpdu3M 
SIUTeIMAIbHBIX KJeTOK. HeoOxoquMo OTMeTHTb, YTO Mpollecchl NuINeBapeHHus 
y TpeMaTO u3y4eHbI BecbMa cyia6o (*). B HacTosei pa6oTe MbI nocTaBHuu 
gaady IpocuJlequTb AMHaMMKYy MopdosiornyecKHX H3MeHEHHH B pasJIMUHbIX yua- 
cTKaxX KHWe4dHOrO SMMTeEIMA y MeyeHOUHOM TpemaTtogp (Fasciola hepatica L.) 
B Wpolecce OCYHIeCTBJICHHA MHMULeBapUTeJbHOM yHKWHNH. 

JIA UcceqOBaHHA ObWIM B3ATHI. PasHble MO BeJIMYHHE B3POCJIbIe MeTeHOUHbIe 
@aciluoubl, (PHKCHPpOBaHHbie B cBexKem coctosxHHuH 10% dopMaJIHHOM, *XHAKO- 
etb10 Hadbdepa u no Bysuy; cpespi Tommunon 5—12 y. okpaliuBasiucb reMaTOK- 
cuIHMHOM Kapayan — 3903HHOM, reMaTOKCHJIMHOM Op.iuxa, no cnocoby Mannopu 
u mo Mespreny. 

CreHKa cpeqHeH KHIIKH B pa3HbIX ee OTJeNaX y MeyeHOuHOH dacilHovibl 
MMeeT OJMHAKOBOe CTPOeHHe, a MMEHHO: OJ[HH CJIOH SMHTeJIMaJIbHbIX KJIETOK 
pacnoviaraeTcA Ha OYeHb TOHKOH Oa3aJIbHOH MeMOpaHe, K KOTOPOH CHapyxKu 
IpHJIeKaT PbIXJIO PacwoJIOx*KeHHble COKPATHTeJIbHbIe BOMOKHA. Bce MpomMexkyTKh 
M@KLY COKPaTHTeJIbHbIMH 9JIEMCHTaMH BBbIMOJIHeCHbI TOHKOM CeTbIO COeAMHH- 
TeJIbHOTKaHHbIX (Mape€HXHMATO3HBIX) BOJIOKOH, O€3 pe3KOM rpaHvlbl Nepexoys- 
IWMX B BOJIOKHa OKpyKalollleH MapeHXuMbI. Sylecb *%e uacTO BUAHbI MHOFOOT- 
pocTuaTble JecMoOslacTHYeCcKHe KJIETOUHbIC 3JIEMeHTHI. 

Bomee TovIcTble MO WMaMeTpy rlaBHble CTBOJIbI KHIWeYHHKa OOJaqaoT OOvIb- 
UWIMM UHCJIOM COKPaTHTeJIbHbIX BOJIOKOH, B TO BPeMA KaK B yYaCTKAX pasBeTBue- 
HHH, a OCOOCHHO B TEPMHHAJIbHbIX OTeaX OOKOBbIX BeTOYeK KHINeYHHKa UX 
ObIBaeT UpesBbI4aHHD MaJiO. 

SnMTeHH PaBHbIX CTBOJIOB HM HadaJIbHbIX OTZe/IOB OOKOBbIX BeTOYeK KULI- 
Ki OHOCcMONHHBIH. Tloqapustoulee OOJIbIIMHCTBO SMHTeJIMaJIbHBIX KJIeTOK OOHA- 
PyY2KUBaeT Pa3HOH BeJIMUMHbI NCeBAONOANAIbHbIe BHINAYMBAHHA alHKaJIbHbIX 
OTJ€JIOB WHTOMMASMbI, UTO OOYCJOBIMBaeT HaMYHe KJeTOK pa3HOH BeJIMYHHbI 
u dopmpl. IIpH 3HagHTeJIbHOM 3allOJIH€HHM MHUleBbIMH MaCCaMH IipocBeTa TlaB- 
HbIX KaHaJIOB cpefHeH KHUIKH SMHTeIHaJIbHbIM MOKPOB MOKeT 3Ha¥HTeJIbHO 
ylmoulaTbes, a KsleTKH ero pacTaruBaTbcd. B Tex »%e yYacTKaX KHUIKH, Tye 
HaXOJATCA MMULeBbIe MACCbI, B IIIMTeIMaJIbHbIX KJIETKaAX OTUETJIMBO BbICTyNaeT 
AuddepenuupoBKa WMTONMAa3MbI Ha Cas0cpHJIbHy10 Oa3aJIbHyt0 Mi OKCHQHJIb Hy1O 
aluKaJIbuy!0 vacTu. Apo Beerga JoKalusyetcA B Oa3z0PHJIbHOH YaCTH KJIeTOU- 
Horo Tesla. ANMKaJIbHad YaCTb KIeETOUHOLO Tesla B 3ABHCHMOCTH OT (PYHKILHOH aJlb- 


i OY) 


HOro COCTOAHHA KJIeTKM OKasbiBaeTCsA BeCbMa JaOuJIbHOH. B TO BpeMA Kak 6 

3QJIbHbIt Oagzo@uJIbubIii yyuacTOK MO BeJIMYMHeE OovIee HJM MeHee MOCTOAHEH 
alukaJibHaH YaCTb KJI@ETKH MOMKeT 3HAYHTEJIbHO YBEJIMYHBATbCA B PpasmMepax 
OOpa3sOBbIBaTb MceBAONOANN WI KOJOOBHLHbIe B3LYTHA, MPeBbIaTb 10 CBOCM 
pasmepy B 2—3 pasa Oa3asIbHy!0 YaCTb IMMTOMNMA3MBI. OxcnduibHad cyOcTaH 
IMA aluKaJIbHOM YaCTH SIMTeIMaIbHOK KJIeTKH B BUe AHAKOTO CeKpeTa MOCUJG 
pa3pbIBa KJIeETOUHOFO Tesla MOMKET BbIXOLMTh B MpoOcBeT KulleyHOrO KaHavla 


Puce. 1. Omutenuk pa3HbIX OTMeI0B TwaBHOrTO CTBOJla cpeqHeH 
KHUIKH MeyeHouHOH dacinomnt. Bugubl KaMOnaJIbHbIe KJIeTKH. 
TematokcuiHH — 303HH. 630 x 


Takve KapTHHbl BCTpeyaioTCA B yu¥aCTKaX KUHUIKM, 3aMOJIHeHHOM MMDIeBbIMY 
maccamu. Ilo BceH BuAMMOCTH, IMMTeNMabHaA KsleTKa Moce OMHOKpaTHOrO 
BbIeIeHHA OKCHPUJIbHOrO ceKpeTa He rHOHET, a CNOCOOHa K MHOrOKpaTHOMY 
OTTOP2KeHHIO Ce€KpeTOPHOH uacTH CBOero Teva. 

Cpe SmuTeMabHOrO COA KUWUIeYHHKAa MOXKHO OGOHAPyXKUTb U ereue- 
pupylollve SMNTeMaIbHbIe KJICTKH, 3aKOHUMBUIMe CBOM XKU3HEHHBIM WHKJ. 
OMUTeNHH HavaJIbHbIX OTIeEJIOB OOKOBbIX OTBETBJICHHH KHUIKH WMeeT OJ HOCIION- 
HbI =WnIMH,pwueckuH xapaxtep. Mectamu cpequ WHIMHApMyeCKMX KuJe- 
TOK BCTpeyaioTcA HW KyOnueckue. B WHIMHEpMuecKHX KJIeTKaxX OKCudUIbHaSA 
alluKaJIbHaA YaCTb WHTOMMIA3MbI HEBeHKa WH 3aHuMaeT He GOomee 1/,—/, Kule- 
TouHOro Tela. B OasabHOH YaCTH KJIeTKH BO BCeX CJITyYaAX BbICTYMaeT BbIpa- 
*KeHHaA (uOpHIIApHocTh. ANMKaJIbHasd YaCTb KJeTOUHOTO Tela MOKeT MpH- 
HAMAaTb pa3gMuHyio (opmy. Ha puc. | npezcTraBneHo cTpoenue STMTeEIMAMbHOrC 
MOKPOBA PJiaBHbIX KaHaJIOB MHWeBapHTeJIbHOH cCvcTeMbI. Spa IMMTeMMabHbIX 
KJI€ETOK KPyIJIblé WJIM OBaJIbHbIe, COMepKaT MO HECKOJIbKy JOBObHO KpyMHbIX 
riplook XpOMaTHHA H MO OAHOMY A pHWIKy. Cpequ omMcaHHEIx PyHKUMOHUpyt: 
IHX SMATeIMAIbHbIX KJICTOUHBIX SJIEMCHTOB PaciOvlaraioTca MewKue Oas0du Jb: 
HO KpaCs{vecd KJleTKH C IJIOTHBIMH OBaJIbHLIMM Apamu (cm. puc. 1, /). Sry 
KJIETKH SABJIAIOTCA Maio JuddepeHUMpOBaHHbIMH (KaMOMAaJIbHBIMU) 9JIeMeHTAaMI 
SUMTeIMaIbHOrO IwlacTa. 3a cueT HX MPOHCXOLNT NOMOHeHve OTMMparOnIUD 
STIMTeIMAJIbHBIX KeTOK. [lepexoguble POpMbl Mey HAMM U PyHKWMOHUpyr1o 
I{HMH J\MMIasMaTHYeCKUMM SIMTeJMaJIbHbIMH KJIeTKAMH OCOOO XOpOlo BbICTY 
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(alOT B HaYaJIbHbIX OTeaX OOKOBbIX OTBETBIeHHM KuWeyHuKa. Takum oOpa- 
OM, KHIWeYHbIM SIMTeNMH NMeyeHOUHOH (bacllHOuIbI OMKeH ObITh OTHECeH K 
pyle KamOnaJIbubIxX TKaHel. Ilockonbky 9nuTeMabHuble KeTKH KHWMeWHHKAa 
CCI€OBaHHOH TpeMaTOJbl MOryT MHOFOKPaTHO OTJeJATb alWKaJIbHyIO YacTb 
MTOMa3MbI B BUe CeKpeTa IlyTeM BbIXOJa ee Yepe3 PasPbIB KJeTOUHOLO Tea, 
wlelyeT TakOM THM CeKpelluH paccMaTpHBaTb Kak NepexogHylo dopmy mexypLy 
opokuHeTuyeckoli H MopdocraTHueckol cekpelnelt. B TepMHHaJIbHbIX pasBeT- 
J€HUAX KMMeYHHKa STMTEMHAJIbHBIM MOKPOB NOCTPOeH H3 BLICOKHX HeOMHOpOT- 
bIX KJleTOK. Ilocuequne pacnovlaraoTcsa Ha Oa3asbHO MeMOpaHe s1M60 y3KuM, 


Puc. 2. SnuteivasbHad BbICTHIKa OOKOBOrO Pa3BeTBJICHHA CpeqHeH KHLIKH Meve- 
HOWHOH dacwHoubl. BuAHbI SMHTeMMabHbIe KJICTKH, MHIPHpyIOulve B cOeAMHH- 
TeJIbHyIO TKaHb. TemMaTOKCHJIMH — 903HH. 630 x 


1MO60 WIMPpOKHM OCHOBaHHeM HM He OOPa3yIOT OUeHb MVIOTHOTO cyION. Aypa ux. 
l€2%KaT Ha Pa3HOM YPOBHe, B CHJIy Vero KJeTOUHAA BbICTHJIKa TePMHHaJIbHbIX 
JASBETBJICHHH HOCHT XapakTep MHOropsyHOrO SnuTeIHA (cM. puc. 2). Luto- 
1la3Ma TaKUX YJ JIMHEHHBIX STIMTeHAJIbHbIX KJIETOK OTYETJIMBO PasfeJIAeTCA Ha. 
as0PUJIbHy!O HW OKcUudusbHY!O 30HHI. TlocuweqHAA OObIUHO BEIPaKena ropa3yo 
~1adee. 

B Oa30pubHOH 30He, Kak TpaBuuJio, 3aleraeT APO, H BO BCeX CuyYaAX 
ITUCTIIMBO OOHAPyXKHBaeTCAH e€e€ TOHKOBOJIOKHMCTOe CTpoeHne. 

IlpocmaTpuBas cepHlinble cpe3bl Yepe3 pa3sBeTBJICHHA KHWeYHHKa, HaM yfa- 
10Cb OOpaTHTb BHHMAaHVe Ha CHOCOOHOCTh KJICTOUHbIX SJIEMeCHTOB SIIMTeJIMasIb- 
10H BbICTHJIKM BbIXOJUTb M3 OOMero COA Yepes Oa3aJIbHyIO MeMOpanHy B CoeqH- 
IHTeJIbHYIO TKaHb (MapeHXHMy), OKpy2Xaloulylo TePMMHAJIbHbIe OTBETBJICHUA 
cululeuHHKa. B Hayasie BbICeJICHHA 4YaCTb WHTOMMA8MbI KaK Obl BbINAUYHBaeTCA 
lepe3 Oa3aJIbHy!o MeMOpaHy. SaTeM B Takoe BbINIAYHBaHHe Nepexo_UT Apo. 
KJleTKa MOCTeMeHHO BbIKJIMHHBaeTCA W3 SMNTeMaIbHOrO MulacTa u 3asleraeT 
‘BOOOMHO B COeqMHUTeIbHOH TKaHH. Ha puc. 2, / MoKkasaHbl 3NNTeMaJIbHbIe 
“eTKA, MHIPUpyiollue B COeMHUTeIbHYIO TKaHb. BpiceJMBUIuecA M3 STINTe- 
IMAIbHOFO COA KJIETOUHBIC 2IEMeHTbI B COCIMHHTeJbHOK TKaHM NpMoOperarorT 
BaIbHy10 dopmy. LlutronmasMa UX MOKeT ObITb MeJIKOBAKYOJbHOK UM rpany- 
IapHow. IlocrenenuHo OHM JereHepHpyIOT HM MH3HPyIOTCA B TKAHEBOM KUAKOCTH, 
SANOJIHAOWMeH JIAKYHbI B MapeHXxume. 
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OnucaHHoe CBOHCTBO INHTeJIUA TEPMHHAJIbHbIX OTEJIOB KMINeYHHKa Tleye- 
HOUHOL (bacllHOuIbI yKa3bIBaeT Ha TeCHeHLlyio PyHKUMOHAJIbHyIO HW TeHeTu4ye- 
CKYIO CBA3b MEY HAM HM TKaHbIO BHYTPeHHeH cpefbl. Kak H3BeCTHO, TKaHb 
BHYTPeHHeH Cpebl, KaK IMPOM3BOZHOe Me3OJePpMbI, TOMOJIOrHYHAa BO BCeM %KH- 
BOTHOM MUpe HM pa3BHvlacb B (pusoreHese u3 NepudepHyeckuX OTZeI0B aroin- 
TOO/acTa MepBHYHbIX MHOPOKJeTOUHIX. LlentpasibHbIM we barounToOMacT ad 
HayalO HM COOTBeETCTByeT COOCTBeEHHO SHTOepMe (°). 

Murpallua 9MuTeMaIbHbIX KJI€TOK KHWJe4YHOrO SIMTeIHA B MapeHXHMy MO- 
2Ke€T PaCCMATPHBaTbCA KaK IIPOABeHHe IpeBHeHWero MpH3Haka IHTOEPMAaJIb- 
HbIX IPOH3BOMHbIX, Y HH3KHX MHOTOKJI€TOUHBIX BbITeKAaIOWero U3 CHOCOOHOCTH 
K BHYTPHKJIeTOUHOMy TMUeBapeHuio. Bo3sMoxHocTb MurpallMH SHTOepMaJIb- 
HbIX KJICTOUHbIX 3JIEMCHTOB B TKaHb BHYTPeHHeH cCpebl Ha NOUBe OCYIMLeCTBIIe- 
HUA Tpoduyeckoh PyHKUMH Y TpeMaTON CJy2XHT OAHUM H3 HOBbIX apryMeHTOB, 
NOAKPeNIAWMLUX HallM MpeslcTaBMeHUs O cOocoOe BOSHHKHOBeCHHA IHTOAepMailb- 
HOFO KHWeYHHKa Y NpeMKOB TpeXCJOHHBIX MHOFOKseTOUHBIX (1°), 


KemepoBcKHit TocyapcTBeHHbIM MeQHIMHCKHH Ilocrynnao 
HHCTHTYT 20 XII 1959 
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